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Around toe Clocks, 


the service Nordstrom Valves have always 
given. Operators expect more service from 
Nordstroms because these valves are engi- 
neered fbr operations far beyond the limita- 


tions of ordinary valves. In war-time service 


T . . 
Nordstroms eliminate frequent replacements. 


thus saving critical metals. Their ease of oper- 
ation, certainty of control and freedom from 
leakage save man-hours and reduce hazards. 


Now, more than ever before. Nordstroms are 





pessential valves in the petroleum 


industry for drilling, production and refining. 


MERCO NORDSTROM VALVE COMPANY 
A Subsidiary of 
Pittsburgh Equitable Meter Company 
Main Office: Pittsburgh, Penna. Branches: Boston, Buffalo, 
Brooklyn, Chicago, Columbia, Des Moines, Houston, Tulsa, 


Kansas City, Los Angeles, Memphis, New York City, 
Oakland, San Francisco and Seattie 
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HERE’S a battle in the petroleum 

industry that has no armistice... 
pressure storage vessels against the forces 
of evaporation! 


versus 





In the handling of butane, butadiene, 
toluene, 100 octane gasoline and other 
volatile oil products, Hortonspheres are 
serving as potent weapons against loss by 
evaporation and product deterioration. 
These vapor-tight pressure vessels are de- 
signed to withstand pressure built up in 


BIRMINGHAM + CHICAGO 
NEW YORK + PHILADELPHIA 








GORTONSPHERES 


the vapor space at normal temperatures, 
without venting; and the fact that pressure 
does build up in the sphere is proof that 
no vapor is being lost. 


Hortonspheres are built in capacities of 


1,000 to 20,000-bbis. — for pressures 
from 20 to 100-lbs. per sq. in. 
e 


The two Hortonspheres shown are used for 
storing butane at 75 lbs. per sq. in. pressure 
and are installed at a pipe line station. They 
are 48 ft. in diameter and have a capacity of 


10,000-bbls. each. 
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FRACTURE HARD FORMATIONS BEFORE 
ACIDIZING WITH THAT GREATER 
PENETRATING, HARD SHOOTING 


McCULLOUGH 


GUN PERFORATOR 


By using the maximum powder charge and scien- 
tifically confining the gases, McCullough Gun Per- 
forators fire bullets with extremely high velocity. 
The high velocity bullets produce CLEAN HOLES 
in the casing, penetrate far into the formation, 
and effect maximum shattering of limestones. The 
multitude of cracks and fissures thus created enable 
acid to penetrate and work most effectively in 
opening up a network of channels through which 
oil can pass freely into the well. Before acidizing— 
call out that greater penetrating, hard-shooting 
McCullough Gun Perforator, anytime day or 
night. 
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METRIC-AMERICAN orifice meter in the 
alkylation plant of a subsidiary of a 


large oil company. 


METRIC-AMERICAN .orifice meter— 


with catalytic cracker in background. 
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A sidelight on the ‘“‘miracles’”’ 


fast shaping in petro-chemical plants... 


PILOT PLANTS can afford to be daring. But when experimentation 
passes into full-scale operation, standardization and rigid control 
rule every phase of production in petro-chemical industries. 

These vital war plants take no chances with untried process 
equipment or instruments for the sustained accurate measurement 
and control demanded. 

Here are glimpses of a vast new plant devoted to the produc- 
tion of butadiene for synthetic rubber manufacture, as well as 
an output of 100-octane gasoline and toluol. 

The Metric-American orifice meters shown are typical of the 
plant equipment ... instruments which have proved themselves in 
the Petroleum and Gas industries ... and which give safe assur- 


ance of fitness for their present important tasks. 


Complete literature is available on the 
specifications, installation and operation 
of Metric-American orifice meters, flow- 


meters and control instruments. 

















The Course of Oil 


by K. C. SCLATER 








NOTES ON RESERVES 


Possibilities for increasing the nation’s available oil 
reserves was the dominant topic of discussion among 
geologists and geophysicists at their annual meeting 
at Fort Worth last week. Surveys were made to obtain 
an overall picture of the areas for prospecting and 
the chances they offer for increasing oil reserves. 
According to reports submitted, geologists as indi- 
viduals are not so pessimistic over the dearth of good 
drilling prospects as are oil company executives. 

Current estimates of available oil reserves, DeGolyer, 
Assistant Deputy P.A.W., thinks are low. His obser- 
vations over the years have been that estimates of 
reserves always have had to be revised upward. Pres- 
ent estimates of crude reserves of the United States 
are probably nearer 30 billion barrels than 20 billion 
barrels of oil. He asserted that over a period of years 
crude oil reserve estimates have been shown to be 
approximately 175 percent low. 

It is generally conceded that except for about two 
areas, the Gulf Coast and West Texas, all fields in the 
country are producing at capacity. West Texas could 
still produce a much greater volume of oil without 
exceeding an optimum rate of flow, but it lacks ade- 
quate transportation facilities. Owing to declining 
production in the Mid-Continent there is apprehen- 
sion that by next year fields now supplying midwest 
refiners may be unable to meet demands. Application 
has been made to Washington officials for a pipe line 
from West Texas to connect with pipe line facilities 
in Oklahoma. The line would have a capacity of 
54,000 barrels daily, or if the necessary pumping 
equipment were available, about 116,000 barrels daily. 

With an overall drilling program of 16,000 wells 
for 1943, of which 4500 will be wildcats, there is 
little assurance that additions to the nation’s reserves 
will be adequate. Indeed, new oil reserves are likely to 
fall dangerously short, unless, of course, there should 
be a lucky strike and another East Texas discovered. 
With the drilling restrictions now in force it is 
unlikely that a field of the East Texas type will be 
discovered. Other than actual drilling, geological or 
geophysical methods now in use do not offer much 
hope of discovering a field of this type. 

Wildcat drilling still lacks a price incentive. Deep 
prospects, which cost money, are not encouraged by 
present crude prices. Vetoing of the Bankhead Bill 
and the freezing of prices by the President in his dras- 
tic order of a few days ago do not lend much support 
to the prospect of a general price increase at this time, 
despite the fact that oil withdrawals during 1943 and 
1944 to meet war demands will seriously deplete the 
known available oil reserves of the United States. 
The longer the delay in taking the necessary steps— 
making sufficient materials available and granting a 
general increase in the price of oil—the more drastic 
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the action that must eventually be taken to uncover 
new reserves and make them immediately available. 

It now seems evident that Petroleum Administra- 
tor Ickes may be reluctant to make a further request 
for a price increase at this time. The President’s order 
came only thirty hours after the Petroleum Adminis- 
trator had made a recommendation to the O.P.A. 
regarding a price increase. 


Reluctance in granting a general crude price 
increase cannot be reconciled with the vital war needs 
for petroleum and the exigency of a possible shortage. 
There may be factors of military strategy that enter. 
Success of Allied arms in Tunisia and the opening-up 
of the Mediterranean to Allied shipping will have a 
far-reaching effect on supplying the fighting forces. 
Most of the petroleum needs of the Allied armies in 
the Near East and in Europe could be supplied by the 
fields and refineries of Iraq and Iran. Pending the out- 
come of the battle in Tunisia authorities in Washing- 
ton may be marking time. At present there seems to 
be no disposition to grant the industry more materials 
than that necessary for the 16,000-well program 
decided upon for this year, despite the imperative 
national need for new oil reserves, and the apparent 
concern of the P.A.W. to do everything possible to 
encourage the oil industry to increase those reserves. 


Although material and manpower shortages and 
low crude prices have influenced the declining dis- 
covery rate there are other angles to the problem. 
Data show that “without the opening of new pros- 
pecting territory, discovery rates could not have been 
maintained.” Of the various oil-finding methods the 
records show that there has been a rapid increase in 
the amount of oil discovered soon after the inception 
of each new method and that each method is now in a 
period of lessened effectiveness. Obviously, “without 
the introduction of new finding methods, total dis- 
coveries would have been much smaller. Our finding 
tools are less effective today than at any time hereto- 
fore from the standpoint of the volume of oil being 
found, and further illustrate the extreme need for 
developing new prospective territory in the Mid- 
Continent Rocky Mountain-Gulf Coast region if the 
discovery rate is to be maintained. These two factors 
have profoundly influenced the discovery rate over the 
past three to seven years, and, in my judgment, have 
been major causes of its decline.” These were some of 
the factors influencing the declining rate of crude oil 
discoveries offered by L. F. McCollum in a paper 
presented at Fort Worth. 


In the face of these admissions, greater encourage- 
ment must be given to the wildcatter. Give him the 
necessary material and an increase in crude price, and, 
if sufficient manpower is still available and unnecessary 
restrictions are removed, he will produce the greatest 
results with the least delay. 
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WO-ZONE COMPLETIONS SIMPLIFIED . . otis Type @ Side-Door 


hoke Provides Means to Take Bottom Hole Pressure of Each § 
one Independently of the Other without Moving the Tubing... | 


Proved practical by many hundreds of installations, 
the Otis Type G Choke furnishes a means for open- 
ing or closing circulating ports in the tubing string, 
a short distance above the packer, after the packer 
has been set and surface connections permanently 
installed. 
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This makes it possible to establish circulation and 
to completely unload both zones safely without mov- 
ing the tubing or changing any of the surface con- 
nections. After the tubing and annular space are un- 
loaded, the circulating ports are closed simply by 
setting the Side-Door Choke. This completely sepa- 
rates the two zones and permits them to be produced 
independently of each other. 
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The Type G Side-Door Choke consists of a locking 
device and a pack-off section. The locking device is 
simple, rugged, and locks only when in its landing 
nipple. The pack-off section consists of a cup mandrel 
on which are mounted four pressure-seal fabric cups. 
These cups are placed so that two will be above and 
two below the circulating ports when the choke is 
in set position. This arrangement completely blanks 
off all flow through the ports, regardless of whether 
the greater pressure is from the upper or lower zone. 


SIDE-DOOR CHOKE A VERSA- 
TILE TOOL Has Many Uses 


PROVIDES A MEANS TO: 


Take Bottom Hole Pressures of either zone 

independently of the other without moving 
tubing. By equipping choke with cup mandrel which 
has open vertical bore and side ports, the upper zone 
is packed-off and pressures can be taken of lower 
zone only. Conversely, by using cup mandrel which 
has lower end of vertical bore plugged, but with side 
ports, the lower zone is packed-off and pressures can 
be taken of upper zone only. 
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Circuiate or Swab-in Annulus after packer 

has been set and all connections perma- 
nently installed. Circulating ports in landing nipple 
are closed after both zones have been brought-in 
simply by running Side-Door Choke. 


Kick off the Annulus should it become loaded 

up. The circulating ports in the landing nipple 
are opened simply by removing the Side-Door Choke, 
thereby permitting the annulus to be unloaded. 
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Utilize gas from an overlying gas zone to 

assist oil to flow from a lower zone. By 
equipping the choke with a small side orifice im the 
cup mandrel, a controlled volume of gas from the 
upper zone enters the tubing, reducing the weight 
of the oil column, and causing the lower zone to 
flow. A removable back pressure valve in the lower 
end of the choke landing nipple prevents the upper 
zone from charging the lower zone. 








INSTALLED UNDER PRES- 


Site OW STEEL LINE. OTIS PRESSURE CONTROL, INC. | 


under pressure on an ordinary steel measuring line 
The wt disturbing the tubing or well pressure. DALLAS, TEXAS 
€ pulling of these chokes, particularly where . f 
the two zones have a considerable differential in Branches: Houston and Corpus Christi, Representatives: Otis Eastern Service, Inc., 


Pottom hole pressures, has been greatly simplified Texas; Hobbs, New Mexico; New Iberia,. Wellsville, N. ¥.; Western Pressare Con- 
cto equalizing device constructed within Louisiana; Magnolia, Arkansas, trol, Los Angeles and Bakersfield, Collf. 
_—_. Export Office: 74 Trinity Place, New York City f 
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Highlights 


New Texas Rules for Oil Conservation 


The Texas Railroad Commission has announced additional 
state-wide rules and regulations designed to conserve the state’s 
natural resources by preventing waste of crude oil and natural 
gas. 

The rules are as follows: 

Rule 44. A blowout preventer, control head and other 
connections for keeping the well under control at all times 
shall be installed as soon as surface casing is set. 

Rule 45. All wells shall be equipped with a bradenhead. 
Whenever pressure develops between any two strings of cas- 
ing, the agent of the commission shall be notified immediately. 
No cement may be pumped between any two strings of pipe at 
the top of the hole, except after permission has been granted 
by the commission’s agent in charge of the district in which 
said field is located. 

Rule 46. All wells shall be cleaned into a pit not less than 
40 ft. from the derrick floor and 150 ft. from any fire hazard. 

Rule 47. All flowing wells must be produced through an 
oil and gas separator of ample capacity and in good working 
order. Sufficient tankage shall be provided on each lease to per- 
mit the proper taking of the allowable production. Lease or 
working tanks shall be so operated as to permit proper gauging. 

Rule 48. All wells shall be equipped with adequate chokes, 
or beans, properly to control the flow thereof. 

Rule 49. No boiler or electric lighting generator shall be 
placed or remain nearer than 150 ft. to any producing well or 
oil tank. 

Any rubbish or debris that might constitute a fire hazard 
shall be removed at least 150 ft. from the vicinity of wells, 
tanks, and pump stations. All waste shall be burned or disposed 
of in such manner as to avoid creating a fire hazard. 

Rule 50. All permanent oil tanks, or battery of tanks, must 
be surrounded by a dike or firewall, with a capacity of at least 
one and one-half times that of the capacity of the tank or bat- 
ery of tanks. 

Rule 51. When coming out of the hole with the drill pipe, 
drilling fluid shall be circulated until equalized and a fill-up 
line shall be turned into the casing to insure a full load of fluid 
on the bottom of the hole at all times. 

Rule 52. All wells producing 2 percent or more salt water 
must be reported by their owner or operator to the commis- 
sion’s agent in the district in which the well is located, or to 
the commission’s office at Austin, Texas. 

Rule 53. The authorized agent of the commission is hereby 
authorized to make gas-oil ratio Gr bottom-hole pressure tests 
on any well at any time and the owner of such well is hereby 
directed to do all things that may be required of him by the 
commission’s agent properly to make such tests. 


a 
Salt Water Disposal Facilities 
For Gladewater Area 


The East Texas Salt Water Disposal Company has announced 
the installation of a salt water disposal system to serve the area 
south and west of Gladewater in the Chote, Dillard, and Hokit 
surveys. 

A salt water disposal well will be drilled from the surface 
on the western limits of production in the Dillard survey. In 
recognition of the help that has been given the East Texas Salt 
Water Disposal Company by C. R. Starnes of Gladewater, the 
company has named the disposal well the C. R. Starnes No. 1 
and the disposal system including the pipe lines and treating 
plants will be known as the C. R. Starnes salt water disposal 
system. 
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The company has already let the contract to drill the well to 
the Hollandsworth Drilling Company of Gladewater. 

This is the second salt water disposal system to be installed 
by the East Texas Salt Water Disposal Company in the Glade- 
water area. The other system serves the Augustine, Goodwin, 
Thompson-Allen, and Evans surveys. The disposal well is 
located in the southwest part of the Goodwin survey on the 
Phillips-L. J. Everett lease. The system has been in operation 
approximately two weeks and is taking care of all the water 
produced in the area served. 


a 
Urge Raising of Crude Oil Price Ceiling 


A 21-man delegation headed by Frank Buttram, president 
of the Independent Petroleum Association of America, early 
this month urged Petroleum Administrator Ickes to recom- 
mend to the Office of Price Administration an increase in price 
ceilings for crude oil. Buttram stated the increase would be 
necessary to avert a shortage of petroleum in the near future, 
and also to avert the “practical disintegration of the indepen- 
dent producing division of the petroleum industry.” 

“Independent producers, who year after year find about 
three-fourths of the new fields and produce nearly 50 percent 
of all oil, are today unable to carry out the exploratory efforts 
to discover new sources of oil supply which they know must 
be performed and which they are best fitted to do,” he said. 

“The independent producers are being driven from business. 
For four years prior to the present emergency, with materials 
and manpower plentiful, new discoveries were diminishing. 
That condition resulted through the control of crude petro- 
leum by the major purchasing companies. Today, the same re- 
sult—price control—is being accomplished by government 
agencies. The effect continues to be the same. 

“Although the need for crude petroleum is increasing, the 
ability to supply it has decreased rapidly under the present 
system. Our crude petroleum production for January, 1943, 
was 356,000 bbl. a day less than in January, 1942. Our above- 
ground stocks of petroleum and products were reduced more 
than 50,000,000 bbl. in 1942. Our new discoveries last year 
reached the lowest point in the modern history of the industry. 

“Petroleum activities are now completely controlled by gov- 
ernmental agencies. No specific effort to increase the industry’s 
ability to meet the increasing demand has been made effective 
by these agencies. It is our hope that they will take the neces- 
sary actior. before the petroleum supply situation takes on the 
proportions of a debacle.” 

Price increases would help overcome manpower shortage 
resulting partly from departure of skilled men to take higher- 
paying jobs in other industries, the delegation said, and would 
stimulate wildcatting operations to meet Ickes’ request for the 
drilling of 4500 exploratory wells this year. 


* 
Secondary Recovery Bill Killed 


The Oklahoma legislature recently killed the secondary re- 
covery bill known as the Batson Bill, which was sanctioned by 
Governor Kerr. Proponents of the bill said repressuring would 
serve as a means of producing 500,000,000 bbl. of oil available 
in no other manner. Opponents declared small operators and 
royalty owners could be forced into the program against their 
will. 

Principal opponents declared they did not oppose repressur- 
ing itself, but criticized the terms of the bill under which plans 
would be devised whereby the Oklahoma Corporation Com- 
mission could authorize unitization for repressuring purposes. 


THE PETROLEUM ENGINEER, April, 1943 























All Penberthy Gages conform with A.S.M.E., Federal and State requirements when used for pressures specified by their respective codes. 






Reflex Water Gage Set 
designed for oil field 


boilers. Reflex Gage equipped 


with drop forged steel 
gage valves. Avail- 
able for any pressure, 
temperature or length 
required and various 
liquids. 


Type A—Navy Bronze. 
Type B—AIl Iron. 








Whatever your liquid level gage 
requirements, there is a Penberthy 
Gage that will meet your needs. \ 
These gages are suitable for the 
various pressure and temperature . 
requirements of the oil industry. 

Write for a copy of new catalog. 


Supply houses everywhere stock j 
Penberthy liquid level gages. y 





Navy Type Gage 
Extra Heavy Bronze 


All Iron Gage 
Extra Heavy 
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HE Chicago Corporation and Gulf Plains Corporation, 

operators of three cycling plants in the Stratton and Agua 
Dulce fields in Nueces County near Corpus Christi, Texas, 
have installed facilities to recover butane and propane at their 
respective plants. Final completion of the plants is scheduled 
for May. The two plants operated by the Chicago Corporation 
have capacity for treating 120,000,000 cu. ft. of gas per day 
and the Gulf Plains plant has a capacity of 125,000,000 cu. ft. 
per day. One of the Chicago plants will produce 720 bbl. per 
day of butane and 650 bbl. per day of propane, while the other 
will recover 720 bbl. per day of butane and 600 bbl. per day of 
propane. Additions to the Gulf Plains plant will permit recov- 
ery of 730 bbl. per day of butane and 620 bbl. per day of 
propane. 
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H. D. Collier, president of Standard Oil Company of Cali- 
fornia, revealed in a report to stockholders that the company 
had invested approximately $42,000,000 in 1942 for additions 
to refinery plants and equipment. 

Present plans of the company call for large increases in the 
production of high octane aviation gasoline for the year 1943. 
Collier reported that increased deliveries of petroleum products 
to governmental agencies by the company in 1942 more than 
offset the effects of decreased civilian use of automobiles. 
“Hydrocarbons which constitute petroleum are a chemical 
storehouse of vast potentialities, some of which are only now 
revealing themselves to our view, with others probably yet to 
be discovered,” Collier stated, in referring to the position 
petroleum has already attained and is expected to expand to 
after the war as the source of hundreds of chemicals. 
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The first carload of helium has been shipped from one of 
the five new helium plants being built by the federal govern- 
ment. Work is being rushed on the remaining plants for com- 
pletion, it has been announced. 

In a report to Harold L. Ickes, Secretary of the Interior, 
Dr. R. R. Sayers, director of the Bureau of Mines, said 
that the four remaining 


MAJOR Refining ACTIVITIES 








The Anco Gas Corporation, operating a cycling plant in 
the Long Lake field near Palestine in Anderson County, Texas, 
is constructing facilities for production of liquefied petroleum 
gases (butane and propane). Capacity of the plant is 50,000,- 
000 cu. ft. of gas per day. 


= 
Recovery of isobutane at the Walton natural gasoline plant 
near Kermit, in Winkler County, Texas, is planned by the 
Cabot Carbon Company. The plant has a recovery of 45,000 
gal. per day of natural gasoline. 


* 

Announcement has been made that construction will be 
completed this year on the National Refining Company avia- 
tion gasoline plant, being built by Defense Plant Corporation, 
in Findlay, Ohio. Construction of facilities to modernize the 
crude distillation unit was begun in 1941. When completed the 
plant capacity had been increased from 6000 to 9000 bbl. per 
day. In January, 1943, construction of a selective catalytic 
polymerization unit was completed, which was designed to 
produce codimer, a blending agent for aviation gasoline. 


a 

A plant costing approximately $2,500,000 for the manu- 
facture of catalyst for catalytic refinery operations has been 
completed and is in operation in Fort Worth, Texas, by Ameri- 
can Cyanamid and Chemical Corporation. Construction work 
was completed by Chemical Construction Company and the 
project was financed by Defense Plant Corporation. 

Plants similar to the Fort Worth plant are under construc- 
tion at Corpus Christi, O’Donnell, and Brownfield, Texas. 
Operation of the Texas plants is under the supervision of W. L. 
Spalding, manager for the American Cyanamid and Chemical 
Corporation. * 


The Cities Service Oil Company (Delaware) expects to 
have their sulphuric acid alkylation plant and butane isomeri- 
zation facilities for production of aviation gasoline in opera- 
tion this month. The plant is located at the East Chicago re- 
finery. 

The Cities Service Refin- 





plants, under construc- 
tion, are located “‘ in the 
Southwestern area’ 


that by the end of this year 


Crude Runs to Stills, Production’ and Stocks’ of Motor Fuels 
Week Ended March 27, 1943 

> and A.P.1. Figures 

(Figures in thousands of bbl. 42 gal. each) 


ing Corporation, a subsidi- 
ary, is constructing a refin- 
ery to process 70,000 bbl. 
of crude oil per day to pro- 





the bureau will have six 
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plants turning out helium Percent Daily Ave. Operated Motor of — pwn Ped 
_ otential Crude of Tota ue ‘otal Gas cesses ein installe in- 
for war needs. The new Capacity Runs to Capacity Pro- and Fuel flui 8 hae? k 
plant, in Texas, is produc- Reporting Stills | Reporting duction Oil Stocks clude fluid catalytic crack- 
ing below its capacity to *Combined : East Coast, ing units, sulphuric acid 
deme hen -aieeaiicicess Texas Gulf, Louisiana alkylation units, and bu- 
reak.1n equipment prop- os North —— : a 2 facili 
. ae rkansas, and Inlan tane isomerization facili- 

erly. Some equipment is still Texas 88.7 1,722 70.5 9,768 64,929 mS ae f 
beine added and when com- Appalachian 84.8 158 89.3 787 3,825 ties. Large quantities of es- 

pleted the plant will have a Okla., Kans., Mo. 80.1 340 81.7 1,923 9,330 : 
Rocky Mountain 48.0 85 57.8 487 2,960 feed stock for one of the 
larger capacity than the California 89.9 722 88.4 4,803 84,589 | d 
Phan ae a ease aaah. a a. argest government-owne 
ngPeigT Nia -_ B. OF M. BASIS butadiene plants, to be op- 
in 1939, which at present is MARCH 27, 1943 86.2 3,742 77.8 21,790 (a)192,997 erated by Cities Service Re- 
producing the helium for pig hgh ae fining Corporation will be 
> i ine y 94: 86.! ‘ 7 21.395 
the Navy antisubmarine ge ae aa ie 86.2 3,618 75.2 21,395 192,161 produced by the plant. 
blimps and other war uses. BASIS MARCH 238, Arkansas Fuel Oil Com- 
1942 3,633 21,681 223,338 


Two of the four plants not 
completed are reported to 
have a capacity equal to the 
Amarillo plant, which has 
been enlarged, but will be 
only about half as large in 
size 


14 





(a) Finished 83,864,000 bbl.; Unfinished 10,215,000 bbl. 
*At the request of the Petroleum Administrator for War. 


1Production—total of gasoline at refineries including natural and 
blended; gas oil and distillate fuel, and residual fuel oil. 

*Stocks—at refineries, bulk terminals, in transit, and pipe lines of 
—s and unfinished gasoline; gas oil and distillate fuel, and residual 
uel oil. 








pany, another subsidiary of 
Cities Service, is engaged in 
converting parts of its re- 
fining equipment to be used 
in the purification of crude 
butadiene for government 
use. 
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Welding piping with Tube-Turn fittings 


HOW TUBE-TURN 


conserves 4 vital materials eee Checks E@uiaue 
eS 
war-time pipe failures, stops leaks! 


4. NUTS AND BOLTS 2. FLANGES 


wy 


: f atti uire . a d for many 

Joints apa ony gy Hy and Weltng ST cies ences to os 
r_ bolts. gl te an .- 

qovulile spent in tightening bolts is eliminated. 2 aaa both weight and critical metal. 


3. PIPE REPLACEMENT 


— =_ used, you never have ep eskets to 

When soap ya ae poo threads Sener —— ha sa a ps amen 
opie : ittings. om — 

os damege due to replacing flanged fittings = — are welded with Tube-Turn fittings. 


When you multiply these savings over an entire piping system, the amount of 
critical materials conserved is tremendous. Tube-Turn welding fittings aid the 
war effort in other ways, too—less danger of plant shut-downs due to piping 
failures; maintenance is virtually eliminated; less installation time is needed 
because alignment is easier, only simple butt welds are required, and complete 
sections may be pre-assembled then welded into position. For stronger, lighter, 
permanently leakproof piping systems—weld with Tube-Turn fittings! 


Tuse-Turns (Inc.) Louisvmze, Ky. Branch offices: New York, 


Chicago, Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, 
D. C., Tulsa, Houston, Los Angeles. Distributors in principal cities. 


- TUR 


TRADE MARK 
CJ 4 
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mayor Off Field activities 








CADIA PARISH, Louisiana, has a new field opened by 
Sun Oil Company with J. R. Daily No. 1, seven miles 
west of Crowley in section 31-9s-1w. Drilled to 10,871 ft. 
after setting a string of protection pipe to 8767 ft., the well 
encountered shows that are believed to be in what is known 
as the Lewisburg zone of the Miocene section. At last report 
the operator was setting casing to make the first flow test. 
Ps 
A new pool was opened in the Charco Blanco area of south- 
ern Starr County, Texas, when the Ike Howeth, E. P. Caffa- 
relli No. 1 wildcat flowed an estimated 70 to 80 bbl. per day. 
The well is flowing from a sand at 3609-26 ft. into tanks 
through a 4-in. tubing choke under pressure of 200 Ib. with 
900 Ib. on the casing. Production is from the Pettus sand in 
the Cockfield zone, which is also known as the Cockfield- 
Yegua. 
a 


The Steamboat Butte pool of Fremont County, central 
Wyoming, has been opened with a new producing well in the 
Sundance formation. Drilled by The British American Oil 
Producing Company, the new area received its inception from 
No. 1 Tribal E, in NEC NW NW, 5-3n-1w, about 32 miles 
north of Lander. Oil showed in cuttings from the Muddy, 
Dakota, and Lakota formations, topping the Sundance forma- 
tion at 5094 to 5118 ft. Cores from 5097 to 5099 ft., from 
5099 to 5109 ft., and from 5109 to 5118 ft. showed oil. A 
drill-stem test with packer set at 5093 ft. and with total 
depth of 5109 ft. showed 5092 ft. of oil and 182 ft. of oil- 
cut mud with the tool open one hour. Pipe was run and ce- 
mented to 5092 ft. Nearest production is in the Pilot Butte 
pool two and one-half miles southwest, which is from the 
Tensleep formation. 


Adams No. 1, J. J. Fleet et. al., in CSE NW of 8-14w-7e, 
east of the old Stroud field in Creek County, Oklahoma, is 
apparently the discovery well of a new field. The well was 
estimated to produce between 100 and 150 bbl. per day on 
first tests. Casing, 7-in., was set at 2860 ft. with the top of 
the Prue sand found at 2872 ft. Total depth of the well is 
2885 ft. 

a 

The Sinclair Wyoming Oil Company and J. E. Bauer have 
opened a new oil pool one-half mile northeast of St. Francis- 
ville pool in Lawrence County, Illinois. Brevoort No. 1, in 
SW NW SW of 11-2n-11lw, found little show in the Bethel 
sand, however, the McCloskey lime from 1859 to 1863 ft., 
after being treated with 2000 gal. of acid, made 105 bbl. of 
oil and 5 bbl. of water per 24 hours. Total depth of the well 


is 1867 ft. 
i 


Cities Service Oil Company and Stanolind Oil and Gas Com- 
pany and Derby Oil Company have opened two new oil pools 
in Kansas. In Stafford County, Cities Service Oil Company 
Grunder No. 1, SW NE NE, 11-25-15w, seven miles south- 
east of the Macksville pool, has been assigned a potential of 
46 bbl. of oil per day from the Kansas City lime. Stanolind 
Oil and Gas Company and Derby Oil Company have a dis- 
covery well in Van Lieu No. 1, in NE SE NE, 20-24-13w, 
one mile northwest of the St. John pool and two and one-half 
miles south of the town of St. John. It is expected that the 
area may be declared an extension of the St. John pool. A 
temporary potential of 104 bbl. per day from the Arbuckle 
dolomite has been assigned to the well. M. Billings has opened 
a new pool with Krug No. 1 in the NEC SW, 8-14-14W, in 
Russell County. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 
Playa Del Rey. .80- .87 Gulf Coast 93-1.36 
j -73-1.13 
Coalinga ret North Louisiana .98-1.30 
Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1.22-1.37 
Wyoming .45-1.15 
Kentucky 1.32-1.43 
Colorado 1.05-1.07 
New Mexico .70-1.15 Indiana 85-1.25 
Texas Ohio 
North Central 97-1.21 ; 
Panhandle 70-1.12 Lima 1.50-1.00 
West Texas .80-1.27 Michigan 1.24-1.44 
Gulf Coast .93-1.48 
Darst Creek 1.14 Pennsylvania 
East Texas .80-1.27 Bradford 3.00 
Tal -79 
— Southwest _. 2.65 
Kansas -93-1.25 Bereke 2.59 
Oklahoma -75-1.25 Buckeye 2.30 
Arkansas .94-1.36 Corning - 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 








Week Week Week 

1P.A.W. Ended Ended Ended 
Recommendations Mar. 27, Feb. 27, Mar. 28, 

March 1943 1943 1942 
Oklahoma 390,700 390,700 350,450 387,350 
Kansas 309,900 309,900 306,400 238,900 
Nebraska 2,800 2,550 4,150 
Panhandle Texas 88,900 89,200 
North Texas 135,350 148,800 
West Texas 213,900 233,200 
East Central Texas 102,250 90,000 
East Texas 325,100 368,200 
Southwest Texas 166,350 195,850 
Coastal Texas 319,600 284,900 

TOTAL TEXAS 1,502,000 71,501,801 1,351,450 1,410,150 
North Louisiana 89,750 81,100 
Coastal Louisiana 246,550 253,800 

TOTAL LA. 349,800 370,300 336,300 334,900 
Arkansas 78,700 74,826 75,150 76,750 
Mississippi 50,000 53,300 94,250 
Illinois 262,300 288,500 317,550 
Indiana 16,500 14,100 19,350 
Eastern (Not incl. 

Ill. & Ind.) 115,000 100,500 96,800 
Michigan 63,700 57,500 45,900 
Wyoming 92,500 90,550 91,000 
Montana 23,400 ; 21,950 21,400 
Colorado 7,000 6,550 5,600 
New Mexico 105,800 105,800 96,600 92,800 

TOTAL EAST 

OF CALIF. 3,370,100 3,091,850 3,236,850 
California 823,700 823,700 781,200 583,000 
TOTAL U. S. 4,193,800 3,873,050 3,819,850 





1P.A.W. recommendations and state allowables represent the pro- 
duction of all petroleum liquids, including crude oil, condensate and 
natural gas derivatives recovered from oil, condensate and gas fields. 
Past records of production indicate, however, that certain wells may 
be incapable of producing the allowables granted, or may be limited 
by pipeline proration. Actual state production would, under such 
conditions, prove to be less than the allowables. The Bureau of 
Mines reported the daily average production of natural gasoline and 
allied products in December, 1942, as follows: Oklahoma, 29,600; 
Kansas, 5,900; Texas, 107,400; Louisiana, 21,500; Arkansas, 2,700; 
Illinois, 10,200; Eastern (not including Illinois and Indiana), 12,600; 
Michigan, 100; Wyoming, 2,500; Montana, 400; New Mexico, 5,700; 
California, 43,900. 

2Oklahoma, -Kansas, Nebraska, Mississippi, Indiana figures are for 
week ended 7 a. m., March 24, 
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PETROLEUM Statistics AND FIELD Operations 








U. S. Daily Average Production Daily Average Crude Runs to Stills 
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U. S. Crude Oil Stocks Gasoline Stocks—Total U. S. 


285,000,000___ 
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Above statistics by American Petroleum Institute. 























. . o . e 
Summarized Operations in Active Fields for March, 1943 
FIELDS Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells | Production Strings of Oil Tool Used 
TEXAS 
Eastern Texas 28 23 6 3500-3700 2 40 Rotary 
Gaines County 3 2 5 4400-5584 2 22-35 Rotary 
Hockley County 5 3 3 4800-6850 2 20-30 Rotary 
Ector County.. 3 2 5 3675-4377 2or3 32-36 Rotary 
Panhandle 20 15 4 1700-3900 2 40 Rot.-Cab 
Nueces County 5 4 6 3922-5878 2or3 21-54 Rotary 
‘. M. A. Field 5 3 4 3730-2935 2 42-43 Rot.-Cab. 
Hawkins Field 7 6 4 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County 4 ) 6 3 2150-4125 2 or3 38 Rotary 
KANSAS 
Russell County 10 7 5 2926-3435 2and 5 32-37 Rot.-Cab, 
Rice County 7 As 5 3222-4085 2 and 5 42-48 Rot.-Cab. 
Barton County 6 4 3 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Central Illinois. . . : 153 112 66 138 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
Lea County ; 15 12 6 3 3150-4030 2 30-34 Rot.-Cab. 
CALIFORNIA 
Kern Counts 4 2 5 2 1840-11,450 3 or 4 14-30 Rotary 
Wilmington County 5 4 2 3500-4000 2 and 3 18-20 Rotary 
J e e,e 
Field Activities by States for March, 1943 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1942 
March February March February March February March February March February (In Barrels) 
Arkansas. 21 12 11 8 20 S s } 17 7 26,560,000 
California ‘ 86 62 69 46 15 16 28 21 35 26 248,250,000 
Illinois... 153 159 112 140 44 39 66 72 138 129 105,768,000 
Indiana aor w 25 23 11 20 10 22 4 4 6 . 6,680,000 
Kansas ; 101 135 2 114 50 58 12 15 16 21 96 920,000 
Kentucky 30 9 19 3 12 2 4,503,000 
Louisiana. é ; 45 176 30 161 25 61 10 18 14 1 125,450,000 
Michigan...... 31 24 13 19 7 8 9 1 3 6 21,568,000 
Mississippi 2 4 1 2 27,605,000 
Montana. 5 8 5 6 : 8,998,000 
Nebraska ae 2 1 2 3 1 367 ,000 
New Mexico ; Pee 20 32 13 29 16 25 31,875,000 
New York.. e ae 78* 76* 77* 66* 46 53 5,132,000 
Ohio..... ‘ ; | 59 51 42 44 40 38 3,480,000 
Oklahoma atu k 102 132 70 125 13 21 9 1 69 63 128,750,000 
Pennsylvania 166* 114* 160* 103* 110 113 17,256,000 
Texas.... 302 468 152 439 288 320 279 301 300 327 476,560,000 
West Virginia 28 29 26 22 18 6 8 6 7 6 3,780,000 
Wyoming ; 4 1 4 1 4 2 1 1 2 ] 32,778,000 
Total . a 1058 1517 | 867 1349 | 720 795 | 434 453 607 613 1 383 280,000 





*Includes water-intake and pressure wells. 
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MAJOR [Pipe Line ACTIVITIES 








 gehgpeee spring mud in the valleys and late snow in 
the mountains, construction crews on the 24-in. War 
Emergency Pipleline had crossed the 200-mile mark on the 
809-mile march from Illinois to New York and Philadelphia, 
Petroleum Administrator for War Harold L. Ickes announced 
early this month. 

Ickes said: 

‘Actual pipe-laying is now in progress on all of the 17 
working spreads into which the work has been divided, and 
with an even break on the weather during the next few weeks, 
the ‘Big-Inch’ will roll into its refinery terminals at New York 
and Philadelphia on schedule.” 

According to reports from construction headquarters of 
War Emergency Pipelines, Inc., builders of the pipe line for 
the government, heavy rainfall over the entire route of the 
eastern extension of the line has severely hampered recent op- 
erations. Numerous rivers as well as small streams have been 
at flood stage, making work on adjacent lands impossible. 


Despite winter weather difficulties that delayed the be- 
ginning of construction on several of the contract sections, 
current construction progress is satisfactory, according to 
Deputy Administrator Ralph K. Davies. 

Davies said: 

“Reports from the ‘Big-Inch’ working gangs are materially 
more encouraging now than they have been throughout the 
winter. Alternate storms and thaws along the route of the 
pipe line have created impossible working conditions for both 
workmen and machines for extended periods, but the con- 
struction pace is now advancing, and improved conditions 
along the right-of-way will soon make it possible for the con- 
struction gangs to ‘catch-up’ on much of the time lost during 
February and early March.” 

The “Big-Inch” completion schedule calls for oil to be 
flowing into the eastern refineries and storage terminals by early 
summer. Capacity operation at a rate of 300,000 bbl. a day is 
expected shortly after the beginning of full Texas-East Coast 
pumping operations. Twenty-five stations will pump a con- 
tinuous stream of oil over the 1340 mile route. (Actual mile- 
age of the pipe line, previously reported to be 1385 miles, has 
been reduced during construction by an overall straightening 
of the route by the procuring of more favorable right-of-way. ) 

Now in operation between the Longview, Texas, and a 
temporary tank car trans-shipment terminal at Norris City, 
Illinois, the ‘War Emergency Pipeline is already contributing 
markedly to the increasing overland flow of petroleum to the 
eastern seaboard. Officials of the Petroleum Administration 
have reiterated the warning, however, that there is still no 
assurance that civilian supplies of gasoline and heating oil will 
be more ample next winter than they were during the past 
winter. 


&» 


The southernmost feeder terminal of Plantation-Bayou Pipe 
Line System and the 24-in. War Emergency Pipeline was placed 
in operation April 3 at the Pan-American Refining Corpora- 
tion’s plant at Texas City, Texas. 

These two lines, together with the 20-in. products line orig- 
inating in the Houston-Beaumont area, will be relied upon to 
increase supplies of crude and products for the East Coast dur- 
ing the year. 

From Pan-American’s refinery at Texas City the “Big-Inch” 
line will be fed No. 2 heater oil at the Longview terminal, and 
the Plantation-Bayou System will be fed gasoline and kerosine. 


20 





Stanolind Pipe Line Company has been giving consideration 
to the possible installation of a 16-in. pipe line from West 
Texas fields, originating at Slaughter field in Hockley County, 
Texas, and extending in an aproximately direct northeasterly 
route via the Cushing area to Drumright, Oklahoma. In addi- 
tion to joining Stanolind’s own main line at Drumright, this 
line could connect at or near Drumright or Cushing to: Texas, 
Texas-Empire, Shell, Empire, Gulf, Sinclair, OPL-Ajax, Mag- 
nolia, Standish, Mid-Continent, Tidewater, Continental, and 
Champlin lines. 

The initial capacity of the 390-mile line would be 54,000 
bbl. a day, which could be increased either in steps or other- 
wise by the addition of intermediate stations up to 116,000 bbl. 
a day. 

A form PD-200 for this project has been prepared for sub- 
mission to the Petroleum Administration for War. 


® 


Authorization for extension of the 20-in. petroleum prod- 
ucts line now under construction from the Beaumont-Houston 
refining area in Texas to southern Indiana, from its Indiana 
terminal to East Coast terminals in New York and Philadel- 
phia, has been issued by the War Production Board, it was an- 
nounced April 3 by Harold L. Ickes, Petroleum Administrator 
for War, who recommended several weeks ago that the line be 
extended to East Coast terminals. 

If steel pipe for the extension of the line from Indiana to the 
Atlantic Seaboard is made immediately available, Ickes said, 
the line should be completed by the end of the year. The line was 
approved in January from Beaumont to southern Indiana and 
steel was at that time allocated by the WPB for this segment 
of the line. Pipe now is being delivered. The Beaumont-Indiana 
part of the line is due to be completed by September. From 
Indiana to New York and Philadelphia the line will follow the 
route of the 24-in. crude oil line and will be laid in the same 
right-of-way. 

When completed to the coast the line will transport 235,000 
bbl. of refined petroleum products daily, principally heating 
oils. It also will be available for transportation of gasoline if 
the demand for fuel oil does not overtax its carrying capacity. 

Ickes also announced that an additional 30,000 bbl. of gaso- 
line and other refined petroleum products daily began moving 
April 3 through the newly completed 179-mile extension of 
the Plantation pipe line between Greenboro, North Carolina, 
and Richmond, Virginia, destined for the East Coast rationed 
area. 


a 


The East Ohio Gas Company is procuring right-of-way for 
a 120-mile, 20-in. line that will connect with the Panhandle 
Eastern Pipe Line Company’s Detroit system near Maumee, 
Ohio. The line will extend from Brecksville, Ohio, where it 
connects with the line from West Virginia, across the northern 
part of Ohio. 

Youngstown Sheet and Tube Company has been awarded an 
order for 22,500 tons of pipe for the project. 


te 


A 4-in. products line from the Kanotex Refining Company’s 
refinery at Arkansas City, Kansas, to Ponca City, Oklahoma, 
where it will connect with the system of the Great Lakes Pipe 
Line Company, is under construction and scheduled for com- 
pletion by June 1. 

The line, 32 miles in length, will have a capacity of 3000 to 
4000 bbl. a day. One pumping station will be erected. 
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Texas’ Deepest Well Drilled 
To Depth of 14,378 Ft. 


Gina 





HE new deep drilling record for 

Texas and the third deepest well 
in the Nation has been established in 
the Old Ocean field of Brazoria Coun- 
ty, Upper Gulf Coast, by J. S. Aber- 
crombie Company and Magnolia Petro- 
leum Company. Tetal depth of the 
well is 14,378 ft. The well is MacDon- 
ald B-1 on a 333-acre tract in the Bat- 
tle, Berry, and Williams survey, six 
miles from Sweeney townsite, and on 
the western side of the field. 

Passing the 13,728 ft. depth set by 
Union Producing Company in Brown 
No. 1 near Agua Dulce in Nueces 
County in 1939, made the well the 
State’s deepest. At present the deepest 
well in the Nation is the Continental 
Oil Company well drilled in the Wasco 
area of California to 15,004 ft. 

Ultimate depth of the well was 
scheduled for 15,250 ft., which would 
have topped the Nation’s deepest well, 
however, this schedule was abandoned 
when the operator decided to complete 
in one of the several producing zones 
found in the well. The rig and equip- 
ment employed is capable of drilling to 
the scheduled depth and had been in 
use in the field for drilling other wells 
to the producing zone at about 12,000 
ft. 

Drill pipe, 41%-in. O.D., 16.5-lb., 
internal flush double grip tool joints 
were used to 12,709 ft. From 12,709 
ft. 3'14-in. O.D., 13.4-lb. full hole in- 
tegral joint pipe was used to 14,378 
ft., total depth of the hole. 
Equipment 

A 136-ft. derrick with a 10-ft. sub- 
structure was used. The drawworks 
employed was designed and built for 
deep full-hole drilling and heavy work, 
as well as for speed, safety, and econ- 
omy. Features of the drawworks in- 
clude precision high leverage brake 
with safety equalizer and centralized 
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yy MacDonald B-1 in Old Ocean field, Brazoria County, 
Upper Gulf Coast, exceeds 1939 depth record 


by C C. Pp ryor, Associate Editor 





General view of the J. S. Abercrombie-Magnolia Petroleum Company well 
MacDonald B-1 in the Old Ocean field 


lubrication system, flame-hardened cut 
tooth sprockets, enclosed water-cooled 
brake rims, and multiple-jaw clutches 
on the drumshaft. The drumshaft of 
alloy-steel forging, heat treated, accu- 
rately machined, and mounted on 
heavy-duty roller bearings in self- 
aligning boxes is 10 in. in diameter, 
making it suitable for deep drilling. A 
30-in. carbon steel casting drum 35,'5 
in. in length is grooved for 1'%-in. 
wire line center preformed cable, 2500 
ft. of which is used. The 40-in. hydro- 
matic brake is mounted on the drum- 
shaft. 

Low- and high-speed sprockets, made 
for use with No. 4 A.P.I. chain, are 
bronze bushed, Alemite lubricated, and 
have multiple 10-jaw flame-hardened 
clutches. Drumshaft clutches are foot 
operated, with controls conveniently 
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placed at the driller’s position. The 
lineshaft of the drawworks is 8 in. in 
diameter, heat-treated, and mounted 
on heavy-duty roller bearings in self- 
aligning boxes. Both ends have cathead 
extensions 57 in. in diameter and 934 
in. long. The jackshaft assembly, also 
made of alloy-steel forging, heat-treat- 
ed, and mounted on heavy-duty roller 
bearings in self-aligning boxes, is 7 '/2 
in. in diameter, and is machined to 
accommodate a core reel drive. The en- 
gine drive sprocket is of the split bolted 
type, with the key held in place by set 
screws. 

Speeds of the drawworks are as fol- 
lows with the engine turning 250 
r.p.m.; jackshaft, 263 r.p.m.;_ line- 
shaft, low 205, and high 338 r.p.m.; 
drumshaft (1) low, 57 r.p.m., high, 
193 r.p.m. (2) low, 94 r.p.m. and 
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Rear view of the drawworks showing 
the 12-in. by 12-in. steam drawworks 
engine 

high, 318 r.p.m. Rope speeds of the 
drumshaft: (1) low is 503 ft. per min. 
and high 1700 ft. per min., (2) low 
speed, 830 ft. per min. and high 2800 
ft. per min. 


Engines 

The 12-in. by 12-in. vertical, bal- 
anced piston, valve-type, twin-cylinder 
steam engine mounted behind the 
drawworks develops 900 hp. at 300 
r.p.m. and 350-lb. steam pressure and 
will run in either forward or reverse 
rotation. Operating speeds range from 
50 to 400 r.p.m., although the engine 
can be operated safely at speeds as high 
as 500 r.p.m. The parts of the engine 
have been designed with an ample mar- 
gin of safety. The engine is equipped 
with cut-off control for minimum 
steam consumption at any desired hoist- 
ing speed. 

A center type drive is used with a 
double drive sprocket mounted on the 
crankshaft between the two cylinders. 
As reciprocating forces are transmitted 
vertically into the ground, excessive vi- 
bration, resulting in strains upon the en- 
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The main mud pumps are equipped 
with 20-in. fluid piston ends. The bat- 
tery of boilers is shown at the right 
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gine and equipment, is eliminated, mak- 
ing the engine suitable for high speed 
and deep drilling. Less space is occupied 
by the vertical frame on the derrick 
floor and the foundation for the engine 
can be independent of the derrick floor. 
A high degree of portability is obtained 
by mounting the engine on two heavy 
reinforced, 10-in. H-beams bolted to the 
frame. The engine is transported in a 
vertical position due to the wide skid 
centers and low center of gravity of 
the engine. Each cylinder has a 2-in. 
fully automatic water relief valve at 
each end, which assures proper func- 
tioning of the valves without the 
necessity of a steam separator in the 
line. Steam is supplied through a 4-in. 
steam intake and exhausted through a 
6-in. port. Total height of the engine 
is 96 in. and overall width is 58 in. 
Controls for the engine are mounted 
at the driller’s position. 


Rotary Drive Engine 


Power for the 27'4-in. oilbath 
rotary table is supplied from a 73/4-in. 
by 7-in. vertical twin cylinder steam 
engine connected through a gear box 
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Rotary table, gear box, and 7%/4-in. by 
7-in. steam engine are mounted on the 
same base 









































































Main mud pumps are in the fore- 
ground—auxiliary pumps in 
the background 





PBB BBD LDL DDD DD PDP Se 


with the complete assembly mounted on 
heavy unit skids. Although variable 
cut-off control at the driller’s position 
permits an almost infinite number of 
engine speeds, the gear box permits full 
power of the engine to be used with two 
speeds, 1 to 1 and 1.54 to 1. The entire 
unit can be reversed quickly. The draw- 
works engine and drives are idle while 
drilling, thus considerable saving in 
steam consumption and wear is ob- 
tained. Much less noise is present, pro- 
moting safety on the derrick floor. 
This engine was used to make two 
trips out of the hole when mechanical 
dificulty was encountered with the 
main drawworks engine. Although it 
was reported that the two trips out of 
the hole, once with 9000 ft. and once 
with 11,000 ft. of 4'4-in., 16.5-lb. 
drill pipe were slow, the trips were 
made without trouble. Connection of 
the rotary engine to the drawworks 
was made possible by the design of both 
the drawworks and the engine. The 
rotary engine is equipped with a 
sprocket on the shaft immediately past 


Sed 


Shale shaker and mud-testing equip- 
ment seen from mud pits 
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the gear box. A chain coupling be- 
tween the sprocket on the engine side 
and the sprocket on the rotary table 
side was disconnected and the engine 
sprocket and drive sprocket on the 
drawworks connected. The slow speed 
of the drawworks was due to the dif- 
ference in sizes of the sprockets on the 
engine and drawworks. The rotary table 
can also be operated from the draw- 
works if required. 

Employing the separate engine for 
the rotary table promotes a saving in 
operating time as well as rigging-up 
and tearing down time. It is also use- 
ful as a standby drawworks in case of 
breakdown. Both the rotary table and 
the engine are mounted on the same 


base and are easily skidded to drill the 






















































































Bit record 
Num- Size, Type Footage Average, 
ber in, ft. 
2 18 4-way 2,227 1,113 
15 12% 4-way 2,812 187 
1 12% 2-way 185 185 
11 123%, Rock 3,692 336 
48 8% Rock 3,577 74 
2 8% # £Rock 132 66 
50 6 Rock 1,635 33 












POL EF LPB BBB PPP PPP LPL LLL LLL LIE 


Three boiler feed water pumps 10-in. 
by 4'%-in. by 10-in. supply the battery 
of four 125-hp. boilers 
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rathole and to make and break tool 
joints on round trips with the pipe, 
which is a time-saving operation. 

Horsepower of the engine is 310 at 
400 r.p.m. It can be used at speeds as 
high as 700 r.p.m. Rotary speeds are 
controlled by a forward neutral, and 
reverse lever and throttle-valve remote 
control at the driller’s stand. 


Mud Pumps 


Mud pumps for the rig consist of one 
18-in. by 6-in. by 20-in. fluid piston 
pump and one 15-in. by 6-in. by 20-in. 
fluid piston pump. The two auxiliary 
pumps, also used for mud mixing, con- 
sist of one 15-in. by 7-in. by 18-in. 
and one 16-in. by 7-in. by 18-in. The 
pumps have side suction connections on 
each side of the pumps. 











Drilling mud 
Pump 
pressure 
Depth Mud Vis- lb. per 
in ft. weight cosity sq. in 
8,700 9.8 50 1000 
9,000 10.4 50 1200 
10,300 10.8 52 1200 
10,400 te 55 1250 
10,500 ib Bey 60 1250 
11,000 12.0 60 1300 
11,300 12.2 55 1300 
11,600 12.9 60 1300 
12,000 13.4 48 1350 
12,200 13.8 48 1350 
12,500 14.2 52 1400 
12,800 14.9 45 1650 
12,900 15.1 62 1650 
13,300 15.9 68 1800 
13,400 16.1 60 1800 
14,364 16.4 64 2500 
14,368 16.8 67 2500 
14,378 17.0 60 2500 


Oil string 





Log of operations 


Spudded and set 20-in. conductor pipe at 45 ft. 


Set 13%¢-in. 54.15 lb. casing at 2,227 ft. with 500 


Set 95¢-in. 38.93 lb. casing at 8,916 ft. with 1,000 


Set 7-in. 30 lb. and 27.73 lb. oil string at 12,709 ft. 


13%6-in., 54.5-lb. set with 500 sacks of cement 
95g-in., 38.93-lb., flush joint threads, set with 
1,000 sacks of cement 

with 1,200 sacks of cement 

29-lb., extreme line 

29-lb., combination joint 

30-lb., external upset end Speedtite 
30-lb., combination joint 

27.73-lb., flush joint threads 


Date Depth, ft, 
8/28/42 0 Started rigging up 
9/ 3/42 15 
9/ 5/42 15 Drilled plug 
9/ 8/42 2 2et 
sacks of cement 
9/11/42 2,227 Drilled plug 
10/31/42 8,916 
sacks of cement 
11/ 4/42 8.916 Tested pipe 
11/ 5/42 8,916 Drilled plug 
1/ 2/43 12,709 
with 1,200 sacks of cement 
1/ 5/43 12,709 Laid down 41'%-in. drill pipe 
1/ 9/43 12,709 Picked up 3'2-in. drill pipe 
1/10/43 12,709 Tested casing 
1/11/43 12,709 Drilled plug 
3/ 9/43 14,378 Reached total depth of well 
Casing program 
Item Length in ft. 
Conductor pipe 45 20-in., 48-lb. 
Surface casing 2,227 
Protection casing 8,916 


7-in., set 
6,008 ft., 
S ft.. 
2567 it. 
43 ft., 
4,298 ft., 


O peration 


Description 

















Boilers and Pumps 


Steam for the drilling engine, rotary 
table engine, and the four slush pumps 
is supplied by a battery of four 125- 
hp., 350-lb. working pressure boilers. 
Natural gas is used as fuel and is ob- 
tained from other wells in the field. 
Mounted with three boiler feedwater 
pumps and a reserve water tank on a 
platform several feet above the ground 


and about 50 yards from the derrick, 
the battery is reached by board walks 
from the derrick due to conditions im- 
posed by heavy rains. 

The feedwater pumps are 10-in. by 
4'2-in. by 10-in. steam-driven recipro- 
cating pumps. 

The blowout preventer was a 6000- 
lb. preventer with master valve and 
flowline valve. 


LDL LBL LB L_LB_LP_BP_P_P_P_ PPP PPP PPP a a a a 


Drawworks of the rig (left) has 35-5/16-in. length drum, 30-in. in diameter. At right is shown 


the blowout preventer of the well 
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Making Repairs To Loaded 


Pipe Lines 


P 615.63 


xt Latest accepted procedure permits repairing of leaks 


—— 


eo ae 





by Wi / 7 ‘] Prot f 


efficiently and with maximum safety while line is in 


operation—simple calculations set-up 


Corrosion Engineer, Great Lakes Pipe Line Company 


HE former practice of removing 

corroded sections from pipe lines 
had become entirely obsolete somewhat 
prior to the present emergency. The 
vast expansion of product lines and the 
already over-burdened crude oil lines, 
of necessity, had to be repaired with the 
minimum of enforced down time re- 
sulting in irretrievably lost capacity as 
well as product spill. At one time, the 
following procedure was common 
among many operating pipe lines. With 
the discovery of the first leak at a given 
location, a saddle clamp was installed. 
When the second leak appeared, the line 
in the vicinity was uncovered, raised, 
and inspected to determine what ex- 
panse should be removed. After taking 
suction on the line and closing any gate 
valves situated advantageously, the line 
was parted. Feeble efforts were made to 
salvage some of the oil. The remainder 
soaked into the ground, ran down wa- 
terways, or otherwise polluted the coun- 
tryside. The open ends of the pipe were 
mudded off, and the new pipe section 
welded directly into the line. The mud 
slug was then pumped down the line 
where it promptly fouled up strainers, 
pumps, and packing and in general seri- 
ously interfered with normal operations. 


Improvements 


Various minor improvements eman- 
ated from time to time. The develop- 
ment of a packer that could be slipped 





WILLIAM T. PYOTT 


graduated from Yale University in 1933 and 
from Oklahoma University in 1935 with masters 
degree in refining—Entered employ of Great 
Lakes Pipe Line Company, Kansas City, Missouri, 
in 1935 as corrosion engineer—His work is on 
corrosion problems, external and internal, of 
gasoline lines; also construction and design of 
new facilities. 





into the open ends of the pipe and al- 
low the recoupling with welding flanges 
eliminated much danger and all of the 
mud. This mud had proved especially 
grievous in gasoline pipe lines, where it 
often made its way to loading terminals 
and was pumped into tank cars. Sealing 
plug scrapers are of great value in elimi- 
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nating or materially reducing the usual 
spill, but their use is now indicated only 
in those cases where line must be parted 
to make major piping changes, elevate 
or move lines, etc. Another type of plug 
used on crude lines consists of a slug of 
asphalt pumped into the line at each end 
-£ the proposed cut. The asphalt is soli- 
uified by freezing with dry ice. When 
normal pumping can be resumed, the 
plug is heated to the softening point 
and pumped ahead. Such a plug cannot 
be used in product lines because of con- 
tamination by the dissolved asphalt. 
Concrete plugs constitute another 
method of removing pipe. In this in- 
stance, a portable pump is used to move 
product down the line, so that a “dry 
cut” is made and the concrete may be 
removed. In case two parallel lines are 
operated carrying the same product, it 
is often possible to pump from one line 
to another and thus obtain a “dry cut.” 
It was not until the use of electric weld- 
ing became prevalent that the actual 
repair of loaded and operating lines be- 
came possible. In the hands of capable 
and experienced welders, half-soling and 
pit welding of loaded lines became com- 
mon practice. 


Line Pressure Important 


One of the first problems in connec- 
tion with live-line welding was the de- 
termination of the proper line pressure 
to maintain at the point in question. To 
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some extent, it was practice to inter- 
rupt pumping and repair the line while 
dead. This procedure rapidly became ob- 
solete, as the attendant danger and haz- 
ards were immediately recognized. An 
idle line is apt to contain air pockets or 
they can be generated by the welding 
heat. In case the welder were to burn 
through the pipe wall into such a gase- 
ous space, a serious fire and explosion 
were possible. It was readily apparent, 
therefore, that fluid must be in continu- 
ous movement through the line. The 
question then arose regarding what 
pressure should be present at the weld- 
ing point. It was recognized that a full 
line pressure would render pit filling a 
hazardous procedure because of possible 
ruptures. This would mean the use of 
half-sole material only, which was a 
needlessly costly operation. There also 
arose the problem of the maximum 
depth of corrosion pit that could be 
filled directly by weld metal. Actual 
hydraulic tests on pipe sections revealed 
that pits half way through the pipe wall 
could be welded safely, provided the hy- 
draulic pressure did not exceed 300 Ib. 

As a further precautionary measure, 
no pits, regardless of depth, were to be 
filled on the bottom half of the pipe. 
This procedure was for the protection 
of the welder in case of burn-throughs, 
so that he would have ample space to 
avoid any flames. As a maximum pres- 
sure of 300 lb. was designated at the 
weld location, it was necessary to de- 
vise some method whereby this pres- 
sure could be checked. The obvious pro- 
cedure, of course, would be to make a 
tap into the line and connect a pressure 
gauge. The upstream station would then 
adjust its pump speed until the required 
300 Ib. maximum existed. In case the 
location was such that the pressure with 
normal station operation was less than 
the maximum, no adjustment was re- 
quired. 

Several objections are obvious in con- 
nection with this method. An accurate 
pressure gauge is essential. Such a gauge 
when carried on a maintenance gang 
truck would of necessity be short lived 
or often inaccurate because of jolting 
and rough handling. There would be 
considerable difficulty in adjusting the 
station operation to the pressure re- 
quired unless a telephone system were 
immediately available for checking. It 
would be necessary to make a rough cal- 
culation of the pressure to be expected 
based upon some fixed value at the im- 
pulse station, and then determine the 
exact value by slowing down or speed- 
ing up the pumps as required. Of course, 
as a maximum pressure of 300 Ib. is al- 
lowable at the weld, it might be pos- 
sible to run the upstream station at this 
arbitrary figure and assume that fric- 
tion loss in the line would keep the pres- 
sure figure at the repair site below this 


38 


value. There are two objections to this 
method. In the first place, one of the 
purposes of live-line welding would be 
partially defeated; that is, the line ca- 
pacity would be so greatly reduced in 
many instances that the volume moved 
would be only a fraction of full pres- 
sure volume, in most instances a need- 
less result. In the second place, varia- 
tions in topography and elevations 
might result in a greater pressure than 
300 Ib. at the weld location although 
the pumping pressure at the initial sta- 
tion were held to this figure. For this 
reason, it is not possible to calculate the 
pressure at any point on the line by as- 
suming that it is inversely proportional 
to the distance from the initial station. 
This assumption is true provided the 
line is practically flat or free from any 
substantial profile variations. 


Calculating Pressure 


It is possible to calculate the pressure 
required at the upstream station in 
order to produce exactly 300 lb. at the 
weld. Five factors must be known: the 
distance between stations, the distance 
from the weld site to the downstream 
station, and the elevations of both sta- 
tions and the repair site. 
= elevation of initial station, 

» — elevation of terminal station, 


om om 


, = elevation of proposed weld, 
= total length station-to-station, 


oe 


= length from weld to terminal 
station, and 
P =pressure at initial station to 
produce 300 Ib. at weld. 
Then for gasoline: 


— (200 UE Edo?) xt) 


+ (18.—E1 x 0.32 ) 


As an example, assume that the two 
stations are 50 miles apart, with the 
proposed weld to be 20 miles from the 
downstream station. The elevations are 
as follows: Initial station, 800 ft., ter- 
minal station, 1000 ft., and weld site, 
700 ft. By substitution in the above 
formula P = 574 lb. per sq. in. In case it 
is assumed that the pressure is inversely 
proportional to the distance, P = 750 
lb. per sq. in. As a result, a dangerous 
pressure would actually exist at the weld 
site, considerably in excess of the 300 
lb. maximum. Another example is as 
follows: Assume distances as the same 
as before, but E, = 700 ft., E, = 800 
ft., E,= 1000 ft., then P= 942 
lb. per sq. in. As before, by assuming 
pressures proportional to distance, P = 
750 lb. per sq. in. Of course, the safety 
in operating the initial station at 750 lb. 
would be no item but substantial gal- 
lonage movement would be lost because 
of operating some 200 Ib. below that 
which could be safely applied. 








Safety Rules 


In all loaded line repair work, there 
are certain safety rules that must be 
promulgated and in turn rigorously en- 
forced. Among these are the following: 

1. No pits shall be filled that are 
more than half way through the pipe 
wall. Determinations shall be from 
measurements made with a pit gauge 
and information regarding pipe weight. 
In no event shall any pits, regardless of 
depth, be filled on the bottom half of 
the pipe. Use a small plate or short 
length of half-sole material. 

2. A carbon dioxide fire extinguisher 
shall be available at the welding site at 
all times. 

3. In case of doubt regarding condi- 
tion of pipe, use full housing rather 
than half soling. 


4. All welds must be tested with air 
and soapsuds before being pronounced 
satisfactory. 

5. Welder helpers and all employees 
within the vicinity of the arc shall wear 
protective goggles while welding is in 
progress. 

6. Equipment present near the weld- 
ing must be kept at a minimum. It 
should be situated up wind from the 
weld. The number of employees work- 
ing near the weld should be small. Usu- 
ally the welder and his helper are suf- 
ficient. 

It is of the utmost importance to be 
certain that the upstream station is op- 
erating continuously while work is in 
progress. In case this station must shut 
down because of an emergency, the 
welding gang should be advised. In case 
the company telephone line is at hand, 
a field telephone with a selector pro- 
vides means of communication. If the 
telephone line is some distance away, it 
is necessary to keep a man at the closest 
point on the telephone constantly to ad- 
vise of shut downs. This man can be 
provided with a car or if possible a wig- 
wagging signal system may be utilized. 
In case there is no telephone line, a pres- 
sure gauge must be attached to the line 
and constantly watched. It is extremely 
unlikely that hill pressure alone would 
produce 300 Ib. at the welding site, but 
in mountainous country this fact must 
be considered, as a shut down would not 
be apparent from pressure gauge read- 
ings alone. 


The testing of welds with air and 
soapsuds is necessary regardless of the 
skill or experience of the welder. Pin 
holes are found more often in the corner 
welds of half-sole material. The testing 
may be done with a small bicycle pump, 
after welding a valve into the plate. It 
is, of course, extremely important that 
all welds be absolutely free of pinholes, 
as any leak will destroy the effectiveness 
of the work. 
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One of the large pumps on test in the 
manufacturer's laboratory 
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Pumping Equipment on World’s 
Largest Diameter Oil Line 


> Specially designed pumps and motors required to obtain 
line's rated capacity of 300,000 bbl. a day 


UMPING equipment installed on 
the world’s largest diameter oil 
pipe line, the 24-in. carrier of War 
Emergency Pipelines, Inc., is of special 
design for this specific application. The 
arrangement of three pumps in series 
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at each station represents a departure 
from usual pipe-line practice, which 
customarily employs multi-stage 
pumps. The pumping units are single- 
stage, high-head centrifugal pumps di- 
rect-coupled to 1500-hp. motors. 
























~ 


Each pump has a rating of 8750 gal. 
per min., operating against a total head 
of approximately 660 ft., and is driven 
at a speed of 1785 r.p.m. Suction pres- 
sure is approximately 30 lb. and dis- 
charge pressure 725 lb. Design of the 
pumps permits all three to operate in 
series; two may operate in series, or 
one pump may operate alone, depend- 
ing on the arrangement that is most 
desirable. When three pumps are oper- 
ated in series to obtain the line’s rated 
capacity of 300,000 bbl. a day, the 
total head is approximately 725 lb. per 
sq. in. When two pumps operate in 
series the line will deliver about 80 per- 
cent of its rated capacity, and with one 
pump operating the line will deliver 
about 55 percent of its rated capacity. 
Due to the topography of the line some 
of the pumps have slightly different 
heads than stated. 

So that all pumps would be inter- 
changeable and all station buildings uni- 
form in size, the two manufacturers’ 


facturing Company. 





Full-voltage starting equipment 
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1Ingersoll-Rand Company and Allis-Chalmers Manu- 
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agreed on all principal dimensions. The 
pumps are thus interchangeable on 
their baseplates, and all stuffing boxes, 
coupling guards, etc., are interchange- 
able, which has enabled War Emer- 
gency Pipeline engineers to use one set 
of plans throughout, and also makes 
possible the shifting of pumps to va- 
rious locations in the event of emer- 
gency. 


At the request of the War Produc- 
tion Board, scarce materials were used 
in minimum quantities in the manu- 
facture of the pumps. Instead of cast- 
steel casings, which ordinarily would 
have been employed, a high-grade cast- 
iron was used. The impellers are of 
high-test cast-iron whereas normal 
practice would have been to use bronze. 
Cast-iron also was used for the base- 





Size of the centrifugal pumps can be 
seen in this photograph showing work- 
man standing beside one of the units 
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plates instead of fabricated steel. Only 
a small amount of bronze was used for 
wearing rings and bushings. 


Prime Movers 


As with the pumps, the motors, 
which are of two makes,” are designed 
for interchangeability. As the motors 
are designed with a 18-in. shaft exten- 
sion that passes through the firewall and 
is direct-connected by a flexible coup- 
ling to the pump, a common base is 
not provided for motor and pump, but 
the motors are supplied with special 
sole plates, the design of which was 
standardized for this project. The motor 
shaft extends through a stuffing box in 
the firewall for the purpose of sealing 
the opening to prevent passage of haz- 
ardous gases from the pump room to the 
motor room. 


Each motor is rated 1500 hp. at 2300 
volts for 3-phase, 60-cycle service and 
is designed for a synchronous speed of 
1800 r.p.m. and has a full-load speed 
of approximately 1785 r.p.m. They are 
of the open squirrel-cage type and are 
self-ventilated by fans built integrally 
with the motor. Air enters the motor at 


2Westinghouse Electric and Manufacturing Compan 
and General Electric Company. 
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16-IN. SUCTION 
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Layout of typical pumping station on 
War Emergency Pipelines’ system 
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Three of the 1500-hp. motors on their 
way out the delivery door of the 
manufacturer 
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each end bracket and is expelled 
through an opening in the top of the 
motor frame. This design is somewhat 
unusual, as normally this type of motor 
discharges the air downward from each 
side. The object of the upward air dis- 
charge is to direct the air into ducts of 
the station ventilation system and avoid 
the possibility of recirculating hot air 
through the motors. This would be par- 
ticularly serious for the middle motor, 
which might draw hot air from the 
motor on either side; also, by placing 
the station air ducts above each motor 
instead of between them, they are out 
of the way and permit more convenient 
operation and inspection of the motors. 
An exhaust fan driven by a 1-hp. motor 
is situated in the ventilating duct 
mounted over each motor. When it is 
considered that the air discharge from 
three 1500-hp. motors running under 
full load carries energy in the form of 
heat equivalent to approximately 225 
hp., ventilation is obviously necessary 
in the stations to keep the motor room 
comfortable at all times. 

Although in some of the pumping 
stations the motors will be started by 
the reduced-voltage method and in 
others by the full-voltage method, all 
motors are designed for full-voltage 
starting and may thus be used with 
either type of starting equipment. 

The mainline motors are the largest 
so far built for pipe-line service. Each 


weighs about 51/2 tons and is approxi- 
mately 41% ft. high by 4% ft. wide. 
The overall length, including the 18-in. 
extended shaft, is slightly more than 7 


ft. 


In addition to the main motors, at 
the Norris City terminal there are two 
250-hp., 1800-r.p.m. motors driving 
loading rack pumps, two 350-hp., 
3600-r.p.m. motors driving delivery 
pumps, and three 100-hp., 1800-r.p.m. 
motors driving suction booster pumps. 
The 100-hp. motors drive the pumps 
that take oil from the tank farm and 
feed it into the main line pumps on 
the eastern extension of the line. All 
these motors are of the standard open- 
type with sole plates, and, except for 
the 350-hp. motors, have 18-in. shaft 
extensions through a firewall. Because 
of the problem of critical speed, it was 
not practicable to use:an 18-in. shaft 
extension with a coupling on the outer 
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Switchgear equipment for control of 
a 2400-volt incoming line and re- 
duced voltage starting of three 1500- 
hp. induction motors 
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end on the 350-hp. motors, but this 
difficulty was overcome by providing 
the motors with a standard short shaft 
and interposing a floating shaft between 
the motor and the pump. This passes 
through the firewall and is equipped 
with a flexible coupling on each side of 
the wall. 


Southern Terminal 

The southern terminal of the line at 
Longview, Texas, is fed by several 
smaller pipe lines, and here a tank farm 
has been built to provide ample storage 





capacity. The oil is pumped from the 
storage tanks by three single-stage cen- 
trifugal pumps each rated at 110,000 
bbl. per day against a head of 40-lb. 
pressure. These pumps operate in paral- 
lel, pumping directly into the suction 
of the main pipe-line pumps, providing 
at all times a minimum pressure of 20 
lb. on the suction. The piping is also 
arranged so that the main pump can, if 
necessary, take suction directly from 
the tanks or from the incoming pipe 
lines. 
(Continued on Page 44) 


































Compressor 
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Gloucester, Mass. 


Parkersburg, W. Va. 














Type G-MV — built for 
gas or diesel fuel 


4, 6, 8 or 10 power 
cylinders 





400 to 1,000 horsepower 


Pressures up to 6,000 
p.S.i. 


herever gases must be 
ndled, compressed or 


i. 


\ lelping in the production 
/ Victory are these four Typ 
B Shell Petroleum’s 


hy C ooper-Bessemer 
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(Continued from Page 41) 
Starting the Main Pumps 


In starting the main pumps at the 
initial station, it was necessary to work 
out quite carefully the sequence of 
starting in order to get the units on 
the line in the shortest possible time 
and to eliminate the opening and clos- 
ing of unnecessary valves, as it was de- 
cided to use only manually operated 
valves to conserve as much material as 


possible and reduce the initial installa- 
tion cost. All three of the main pumps 
were brought on the line in about one 
minute’s time. This was done by open- 
ing wide the suction and discharge 
valves on pumps Nos. 1 and 2 and the 
suction valve on pump No. 3, leaving 
the discharge valve on the third pump 
barely cracked. The booster pumps were 
then started and pumps Nos. 3, 2, and 1 
started in quick succession, after which 





the main discharge valve on pump No. 
3 was gradually opened to deliver oil up 
the line. This arrangement left only the 
one valve to operate after starting the 
units and also kept the running time 
of the pumps against closed discharge 
valves at a minimum, as well as en- 
abling all motors to be started with a 
minimum load. The discharge valve of 
the third pump was throttled suffci- 
ently to maintain line pressure. 
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Mass Spectrometer Analysis of Gasoline 


N a closely guarded laboratory in the 
heart of a Philadelphia oil refinery, 
physicists have achieved a new triumph 
in the application of electronics to the 
war effort. The achievement is the in- 
dustrial use of an amazing instrument, 
the mass spectrometer. 


The research organizations of The 
Atlantic Refining Company at Phila- 
delphia, and of the Consolidated Engi- 
neering Corporation at Pasadena, Cali- 
fornia, have coéperated to bring to 
practical use for the first time in any 
industry this device, which will greatly 
expedite a critical part of the war pro- 
gram—the manufacture of aviation 
gasoline. 

This development makes possible a 
marked improvement in the analysis of 
gases used in making high octane avia- 
tion gasoline and synthetic rubber 
stocks, and opens the door to unlimited 
research in these fields. In addition to 
improving present production methods, 
it is expected that the 
eter may pave the way for entirely new 
gasolines. 


mass spectrom- 


The Consolidated Engineering Cor- 
poration had the vision to recognize the 
dormant possibilities of a mass spec- 
trometer as well as the skill and patience 
to solve a multitude of problems in de- 
sign, manufacture, and precision opera- 
tion. It was while investigating the pos- 
sibilities of soil analysis in discovering 
oil deposits that the Research Depart- 
ment of The Atlantic Refining Com- 
pany first became associated with the 
Consolidated Engineering Corporation. 

As a consequence of their extensive 
activity in the war effort, Atlantic re- 
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The mass spectrometer in action at the Phila- 
delphia refinery of The Atlantic Refining Com- 
pany. Seated at the pane! board is Dr. O. L. 
Roberts, Atlantic; standing, H. F. Wiley, Con- 

solidated Engineering Corporation 
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search scientists promptly saw the many 
practical applications made possible by 
Consolidated Engineering Corporation’s 
development, and persuaded the latter 
company to build a mass spectrometer 
for use in aviation gasoline and other 
strategic programs. 

The use of the mass spectrometer per- 
mits analysis of some gases that cannot 
be separated by distillation procedure. 
Such extension of the ability to deter- 
mine hydrocarbons in gasoline may lead 
to the development of better, or even 
new gasolines. 

The new method is eight times as 
rapid as the old, it is asserted. This re- 
sults in closer control of plant opera- 
tions, because rapid analysis of samples 
permits much more frequent testing 
and checking of plant equipment. 

In the old method, the care used by 
the analyst was an important factor, 


THE PETROLEUM ENGINEER, April, 


and because of the human element, the 
results often varied greatly. The mass 
spectrometer eliminates this variable. 

To make tests and check tests, the 
past procedure required one cubic foot 
of gas, three-hundred-thousand times 
as much as is needed by the mass spec- 
trometer. 

Because of its importance to war pro- 
duction the instrument is now being op- 
erated under a policy that limits dis- 
closure of its results to those engaged 
in the national effort to manufacture 
greatly increased quantities of high 
grade aviation fuels, and details of con- 
struction and operation are blanketed 
under secrecy orders. Weighing slightly 
more than two tons, and small enough 
to fit into an ordinary-sized kitchen, the 
mass spectrometer looks like a high- 
powered radio transmitter. 
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The Ohio Injector Company — first 
in the valve industry to receive the 
coveted Army-Navy “E” award for 
high achievement in the production of 
war equipment now has been awarded 
the first Star for ‘‘continued high 
achievement.” 

To our Distributors, their OIC Cus- 
tomers and our suppliers we again say: 

“You rightfully share with us in this 

honor. Thank you sin- 
cerely for your splendid 
cooperation.” 





THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


Quality Leaders in Valve Manufacture Since 1883 
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Cementing Through Perforations 
— Methods and Equipment 





REQUENTLY, casing or liner in 
F the hole must be cemented through 
perforations or other openings in the 
wall of the pipe to accomplish cerfin 
results. In many cases only production 
equipment is available at the well for 
performing this work and under many 
conditions it is impractical to leave any 
cement in the well after the job is com- 
pleted. Cost must often be given con- 
sideration. To meet these and other 
requirements, a “c.p.” (cementing 
through perforations) cementer has 
been used with good results in a num- 
ber of wells in some of the California 
oil fields. 

The c.p. cementer was developed 
about five years ago for a specialized 
type of service as a result of the use of 
a perforation washer utilizing pressure 
exerted between opposed packer cups. 
As experience was gained, it was found 
that conditions under actual field op- 
eration allowed a greater range of use 
than was first anticipated. 

The writer has had experience with 
the c.p. cementer almost since it was 
placed on the market. It was suggested 
that some of the types of operations 
that he has experienced should be de- 
scribed in order to acquaint others with 
the possibilities of the use of the tool. 
The uses should be divided into two 
general headings. The first is its substi- 
tution for more costly or more hazard- 
ous tools and methods. The second is its 
use for operations for which there is no 
suitable substitute. 

This discussion is therefore presented 
with the object of disseminating infor- 
mation to those who have not had the 
privilege of having previously worked 
with this type of equipment. It should 
be noted throughout the number of op- 
erations to be described that they are 
carried out in nearly every case with 
production equipment at the well. The 
advantage gained will allow the opera- 
tions to be performed at a minimum ex- 
pense and without additional labor. As 
a result marginal wells may be saved 
and profits may be made on small pro- 


46 


xt+ The c. p. cementer used to cement 
casing or liner in the hole 


by J A Graser 


Consulting Petroleum Engineer 





F. A. GRASER 


graduated from University of California with a 
B.S. degree, having majored in petroleum engi- 
neering in the College of Mining—He inter- 
rupted his college work to enter the field artil- 
Iry and served 10 months in France and 8 
months in Germany with the Army of Occupa- 
tion during the First World War—After gradua- 
tion he worked for the California State Divi- 
sion of Oil and Gas—In 1928 he was petroleum 
engineer for Petroleum Securities Company— 
Then spent a few months in the California Oil 
Umpire's office before going with the Southern 
California Drilling Company as field superin- 
tendent—In 1931 he opened an office as con- 
sulting petroleum engineer specializing in 
development work and has been in consulting 
work since. 





duction increases. These items are espe- 
cially important during the war period. 


Purpose of Tool 


The c.p. cementer is a tool used to ce- 
ment through a hole or a number of 
holes in a string of casing. The depth at 
which the cementing operations take 
place must by necessity be predeter- 
mined. Either one or a series of cement- 
ing Operations can be carried out in 
rapid succession with one run of the 
tool. Upon conclusion of each operation, 
the excess cement left in the casing can 
be washed out and at the completion of 
all the operations, the tool can be with- 
drawn from the hole. 


There are several tools that were 


either designed for c.p. or can be used 
for c.p. operations. Figs. 1 and 2 show 
two of the best known c.p. cementers. 
It is not the writer’s intention to dis- 
cuss the relative merits of the various 
tools or to enter into a dissertation on 
the individual methods of how each tool 
is operated. It should be mentioned, 
however, that this type of tool is sim- 
ilar to most of the specialty tools used 
in oil wells in that much of its success 
depends upon the operating personnel. 
There are certain precautions that, if 
observed, make the tool a safe one for 
oil-field work. In general, the operation 
of the tool is relatively simple but all 
conditions in the hole must be consid- 
ered in connection with its use. 


Description of Tool 


The tool consists essentially of an 
outer and inner tubular assembly. It is 
designed with opposed packer cups, cir- 
culation passageways, and a valve. The 
valve affords a means of controlling and 
directing the flow of fluid. Accordingly, 
fluid can either be bypassed ahead of the 
cement slurry, directed out of the tool 
between the opposed packer cups and 
through the perforations, or back- 
washed. The spacer tube between the 
two sets of opposed packer cups can be 
varied to any desired length with the 
use of spacer tubes supplied with the 
tool, full lengths of tubing, or casing 
(in the largest tool size). The packer 
cups are specially designed to operate 
under high temperature and pressure. 

A left-hand thread at the top of the 
tool is normally used and serves as a 
safety joint. 


Field Use of Tool 


Without further description, it is the 
intention of this article to discuss the 
uses of the tool in practice. As the name 
c.p. suggests, the tool was designed to 
be used for cementing through perfora- 
tions. In practice, however, the tool can 


_ be used for cementing through conven- 


tional, knife, or shot hole perforations, 
through a hole worn in the casing, 
through special cementing collars previ- 
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we Service Bewinn tHE Cements 


ROM long and satisfactory experience, 

Oil Men know about Lone Star Cement 
service up to point of delivery. But are 
you taking full advantage of the service we 
put behind our product in the field? Week 
in and week out, Lone Star Cement Service 
Engineers are on the job, right at the drill- 
ing rig. Theirs is a two-fold responsibility: 


First, to help Oil Men select the cement 
best suited to the work in hand—‘INCOR’, 
‘STARCOR’, ‘TEXCOR’, LONE STAR—Aas con- 
ditions dictate. Second, to keep our Oil- 
Well Cement Laboratory posted on drill- 
ing developments, as a basis for continu- 
ing product research. 


These Oil Field Engineers of ours are 
willing and anxious to help. They aren’t 
‘high-pressure salesmen’—as a matter of 
fact, their job isn’t to sell at all, but rather 
to help you take utmost advantage of the 
special properties which are built into these 
high-quality cements. Why not ask your 
nearest Lone Star Cement Dealer to have 
one of our men service your next job—or, 
if more convenient, write or ’phone us 
direct. We’re always on call. 





SYMBOL OF QUALITY EVER SINCE 1900 





LONE STAR CEMENT CORPORATION 


DALLAS - . . . . . - - - - HOUSTON 
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Fig. 1. The Halliburton c. p. 
cementer 











ously inserted in the string, or through 
the annular space between the top of a 
liner and the larger string of casing 
through which it was inserted. 

A packing-off assembly at the well- 
head is necessary in order to back-wash 
and remove completely the cement 
from around the packer cups (swab 
rubbers). During the back-washing, 
the displacing fluid is pumped between 
the running-in string and the casing 
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and returned through the running-in 
string. As the fluid enters the casing be- 
low the running-in string, it is obvious 
that the tool cannot be used if a low- 
pressure formation is open below the 
tool and it cannot support the column 
of fluid to the surface. In this case a 
water-tight bridge or bridging plug, be- 
low the point at which the tool is to be 
used, would be necessary. 


It is also noted that the bypass in the 
tool is always open. Therefore, if 
channel is cpen between the point of ce- 
menting and a hole or perforations be- 
low, the fluid could go out between the 
packing cups, pass through the channel 
to the hole or perforations below, re- 
enter the casing, pass through the by- 
pass in the tool, and into the annular 
space between the running-in string 
and the casing. If the running-in string 
is packed-off to the casing at the sur- 
face the cement slurry could be forced 
downward under pressure through the 
channel to a hole below, re-enter the 
casing, and be forced into the open for- 
mation. It is therefore evident that the 
tool should be used beginning at the bot- 
tom and working upward until all op- 
erations are completed. It should also be 
noted that this bypass would prevent 
back-washing the long way if a low- 
pressure formation were open below the 
tool. 

The simplest kind of job for which 
the ¢.p. cementer can be used is in the 
case of a hole or holes over a short in- 
terval in the water string above the 
shut-off. The hole or holes might be ac- 
cidentally placed or intentionally placed 
for the purpose of testing showings, or 
might be due to wear or electrolysis. 
Any formation open below the shoe 
must support a column of fluid to the 
surface. In this case the c.p. cementer 
would be lowered below the holes and 
the tool tested against blank casing. 
Then the tool would be raised a small 
amount at a time until the holes were 
opposite the interval between the op- 
posed packer cups. The tool would be 
raised still farther until it would clear 
the holes. In this way, the actual posi- 
tion of the holes would be situated on 
the running-in string. (Note: If more 
than one hole were present, the space be- 
tween the opposed packer cups would 


have been increased until it was in ex- | 


cess of the distance between the highest 
and lowest of the group of holes.) Now 
the c.p. cementer can be lowered until 
the hole or group of holes is between 

the opposed packer cups. By moving the 
running-in string upward or down- 
ward, the direction of flow can be regu- 
lated and cementing operations begun. 
It is customary to apply a pressure using 


the fluid ir the hole to determine the 
' 


and the rate at 
which fluid can be forced away. By this 
means the operator can estimate the 


break-down pressure 
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amount of cement to be used on the 
job. While mixing and pumping in the 
cement, the valve is usually positioned 
so that the fluid is bypassed ahead of the 
slurry. As the cement approaches the 
c.p. cementer the position of the valve 
is changed so that the cement goes out 
through the ports between the opposed 
packer cups. The cement is either all 
displaced or a maximum safe pressure is 
reached. The tool is lowered and the 
remaining cement is back-washed 
through the running-in string and the 
cementing operations are completed 
leaving the hole clear of cement. 

One would think that the difference 
in hydrostatic head between the cement 
and the circulating fluid would cause 
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Fig. 2. Baker International c. p. 
removable cementer 











the cement to return through the holes 
and re-enter the casing. This rarely oc- 
curs in practice, however. Various rea- 
sons are advanced for the failure of the 
cement to re-enter the casing, such as 
dehydration of the cement under pres- 
sure against the formation, the gel ac- 
tion of the cement in contact with mud 
in the hole, bridging of formation, and 
cement particles against the holes, etc. 
After washing the hole clear and 
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Congressional Medal of Honor—U. S. Navy 


Below: Ribbon which may be worn 
in lieu of the Medal 
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. AT THE RISK OF 





Having lost the assistance of his teammates, interposed his 
pl ane between his ships and an advancing enemy formation of nine 
attacking bombers . . . without hesitation, alone and unaided, 1E- 
peatedly attacked this enemy formation at close we in the face 
of theiz intense fixe . . . shot down five and severel ly damaged 
a sixth... . 

Dox such gallant action, this Pilot was cited for the Navy's 
elledal of Shonen. Authorized in JS6], this medal was originally 
estallished “‘to promote the efficiency of the Navy” and was 
restricted for enlisted men; it was not until 1915 that award of this 

elledal was made to include Offic SETS of the Navy (all Medals 
for the Navy now are also authorized for the Marine Corps and 
Coast Gjuard) . 

Whil ea new olledal of Honor was designed for and used by 
the lavy during the first World War, the original design is 
being used at the pr resent time; it is awarded in the name of as Congress 
thence sometimes ow to as the Congressional Medal of 
Honor) to each person ‘who, while an of fi icer or enlisted man... 
shall, in action inv din actual zonflic t with an enemy, distinguish 


himself cons pic uously by gallantry and intrepidity at the rish of his 
life ‘ above er beyond the call of duty.” 


HUGHES TOOL COMPANY—Houston, Texas 


HIS LIFE, ABOVE AND BEYOND THE CALL OF DUTY” 
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moving the cementing tool to a safe po- 
sition above the holes through which 
the cement was squeezed, sufficient time 
is allowed for the cement to set—usu- 
ally four to six hours. In order to check 
the effectiveness of the job, the c.p. ce- 
menter is set with the holes between the 
opposed packer cups and the pressure is 
again applied against the holes. If the 
holes hold the pressure, the job is com- 
pleted and the tool is removed from the 
well. If the holes do not hold the pres- 
sure, however, the operations are per- 
formed as before and repeated until the 
holes do hold the pressure. 


It is conceivable that, if there were 
no cement around the pipe at the time 
of the first c.p. cementer operations, the 
first batch of cement would channel up 
one side of the casing. The additional 
cement jobs would break out remaining 
channels until all were removed and ce- 
ment completely surrounded the casing. 
Thus it is not uncommon under such 
circumstances to do more than one ce- 
menting operation before the holes will 
withstand the pressure applied by means 
of the tool. 


The operation as described undex the 
simplest type of use for the c.p. cement- 
er is the foundation for any and all uses 
of the tool. The only change is in the 
weight of the cement slurry. If the ex- 
pected pressures are low and there is no 
chance to dehydrate the cement under 
pressure, the cement is usually mixed 
with a minimum amount of water to 
give a heavy slurry. This is to prevent 
the cement from re-entering the casing 
through the holes when the pressure is 
removed. In case of a large batch of ce- 
ment, perhaps only the last part of the 
cement will be given a heavy mix. 


Use With Special Collar 


Fig. 3 shows a use for the c.p. ce- 
menter where a special cement collar 
was placed in a liner at 3654 ft. This 
type of collar had back-pressure ports 
that closed as soon as the cement was 
placed back of the liner. A basket was 
used below the c.p. collar in order to 
prevent the cement from passing down- 
ward and returning through the perfo- 
rations and the bypass in the tool. The 
writer recommends that, for this type 
of operation, the tool should be run on 
a tail piece below the adapter or hanger 
with the tool a convenient distance be- 
low the cementing ports. This uses the 
minimum time to land or hang the liner, 
to test the location of the holes, and to 
establish circulation. (Note: Usually 5 
ft. of blank casing is used between the 
perforations and the cement ports in 
order to check definitely the location of 
the ports.) As circulation is established 
immediately, the mud does not have 
time to gel and the cement has a better 
opportunity to completely surround the 
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Fig. 3. Showing two uses of c. p. 
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casing without channeling. This also re- 
duces the hazard of cementing the per- 
forations above the blank section. Im- 
mediately after cementing, the hole was 
washed clear of cement. As noted in Fig. 
3, 138 sacks of cement were used in ce- 











menting. This amount was estimated to 
fill to about 2925 ft. 


It was the operator’s intention to set 
a packer over the Lower Terminal zone 
and produce that zone only. As there 
were preformed gravel-packed perfora- 
tions opposite the Ranger zone, the by- 
pass in the packer set above the Lower 
Terminal zone was left open in order to 
replace the mud and water back of the 
tubing with oil from the Ranger zone. 
This would also give an opportunity to 
remove the mud from the perforations. 
Upon swabbing through the tubing, it 
was found that a high head of salt water 
was entering the hole. A water-locating 
run placed the point of entry at 2890 
ft., or the top of the blank section. The 
Ranger oil zone was known to be clean 
so the water had to be coming from be- 
hind the blank section and the cement 
had not raised as high as it had been pre- 
viously estimated. 


Upon consulting with the superin- 
tendent and the operator, another use 
of the c.p. cementer was worked out 
whereby the water could be shut-off 
around the top of the blank section and 
yet leave the preformed gravel-packed 
perforations as free of cement as pos- 
sible. Correlations showed that no water 
was present to at least 2975 ft. The 
5'4-in. liner was then gun-perforated 
with four 14-in. holes at 2940 ft., or 50 
ft. below the perforations in the Ranger 
zone. The c.p. cementer was then used 
and five small batches of heavy cement 
were pumped through the shot holes at 
2940 ft., clearing the hole of cement 
after each operation as previously de- 
scribed. The first cement could be 
forced away under 500 Ib. and the last 
10 sacks took 1500-lb. pressure. After 
standing a few hours, the holes stood up 
under 2350-lb. pressure. The well was 
put on production as originally intended 
and the water was found to be excluded 
from the well. 

A variation of the use of the special . 
cement collar as shown in Fig. 3 has 
been used in connection with the circu- 
lating type lead seal hanger. There are 
cases where it is necessary to bring the 
cement to the top of the blank section 
and at the same time experience shows 
that the hole may require more cement 
than that estimated from the drilled 
hole size. In this case an amount of 
cement in excess of the theoretical 
amount is used and displaced behind 
the blank section of the liner. The tool 
is back-washed and then immediately 
raised to the bottom of the gravel- 
wrapped perforations and there used as 
a washer. The mud replaces the cement 
and circulates the excess out of the hole. 
In some cases the fluid is changed to 
water and the entire perforated interval 
is washed while the cement sets behind 
the blank pipe. 
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QUICK, ACCURATE DETERMINATION OF DIRECTION 
AND VALUE OF FORMATION DIP 


With the same high degree of accuracy 
that has distinguished Schlumberger 
Electric Well Logging, you may now de- 
termine formation dip and direction val- 
ves. This new service combines two 
proven Schlumberger operations—elec- 
trical well logging and photoclinometer 


SCHLUMBERGER MULTI-SHOT 
J elohsela Mi le) t242 Mt 2iee) o>) 


= 


directional surveys. The instruments are 
lowered into the hole on a standard 
Schlumberger cable, requiring only one 
trip in the well for the entire Dipmeter 
Survey. Simultaneous recordings are 
made of the drift and orientation of the 
well bore, the orientation of the instru- 
ments, and of 3 S.P. curves of the for- 
mation being investigated. Upon ob- 
taining these data, the precise direction 
and magnitude of the formation dip can 
be easily determined with the aid of 


SCHLUMB 


aimee, 


SCHLUMBERGER DIPMETER RECORD 


computing apparatus developed by 
Schlumberger. 


The following figures briefly outline the 
operations involved in a Dipmeter Sur- 
vey: 


Schlumberger Multi-shot Photo- 
clinometer Record 


This record, which is obtained at the 
same time the Dipmeter is lowered into 
the hole, registers the drift angle of the 
hole, direction of drift, and orientation 
of the photoclinometer instrument. 


Schlumberger Dipmeter Record 


The Dipmeter is an adaptation of 
Schlumberger electrical logging. Three 
electrodes spaced 120 degrees apart in 
a plane perpendicular to the axis of the 
instrument and located on a circle of a 
known diameter corresponding to the 
diameter of the hole, record three S.P. 


of Olbictrical 


logs along three oriented generatrices 
in the hole. The shift in depths, as re- 
vealed by the three curves, may be 
translated into dip value. 


SCHLUMBERGER DIP 
COMPUTING INSTRUMENT 


Schlumberger Dip Computing 
Instrument 


This unique apparatus eliminates the 
mathematical computation of formation 
dip values. Utilizing an adjustable plane 
table, compass, vernier and adjustable 
upright arms which are perpendicular 
to the plane, it reconstructs, mechan- 
ically, the various operations performed 
by the Dipmeter in the hole and the di- 
rection and value of the formation dip 
is read directly from it. 








UH digit ing 





























SHALE 
& 


| 
| | 
| WATER SAND 
FOUR ve" SHOT | 
HOLES@ 3633’ 


& CEMENTED UPPER WILBUR 
OIL 


ZONE 
FOUR v2" SHOT 
HOLES @ 3686 

& CEMENTED |. 


1F 
| 


SHALE, 
DEPLETED OL SAND, 
& WATER SAND 

















ra 


PLUGGED 
WITH CEMENT 











6%" | 
CEM @ 4967 


eee meres es 
oe we eteeowe 


DEPLETED 
OIL 
ZONE 


Jf 


- 





were ee nes 


a 





4%" , 
Loo. 5263 


Fig. 4. Illustrating a use for c. p. 
cementer — placing cement collar 
around casing 











Other Specific Applications 


Fig. 4 shows a uSe for the c.p. ce- 
menter that is similar, yet quite differ- 
ent in certain aspects, to those previ- 
ously described. This well had been 
completed some six years earlier at a 
depth of 5203 ft. The oil zone had been 
depleted and the well was standing idle. 
A good productive zone was found in 
adjoining wells and was located in this 
well by correlation. The operator de- 
cided to plug-off the old zone and per- 
forate opposite the newly discovered 
zone. 


The amount of cement used on the 
shoe of the 6%-in. casing was insufh- 
cient to fill back of the casing to cover 
this new zone unless channeling had 
taken place. Four holes were shot at the 
top of the zone at 3633 ft. to test for a 
shut-off. A tester on 214-in. tubing 
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brought out only 303 ft. of fluid con- 
sisting of water and a little oil followed 
by heavy mud. Four '2-in. holes were 
then shot at 3688 ft. to test the bottom 
of the zone. Water entered the hole and 
stood at 500 ft. from the surface. 

A c.p. cementer was run on 2//2-in. 
tubing and it was found that both sets 
of shot holes were open and circulation 
between them could easily be obtained. 
While circulating through the bottom 
holes upward behind the casing to the 
top holes, back into the casing, and then 
between the tubing and the casing to 
the surface, it was found that the top 
holes occasionally plugged with forma- 
tion and it was necessary to reverse cir- 
culation to clear the holes. The tests in- 
dicated that the water above and the 
water immediately below the oil zone 
had not been cemented-off. It was 
therefore necessary to get the cement 
completely around the casing both at 
the bottom and at the top of the pro- 
ductive zone. If the cement were placed 
at the top first, it might be difficult to 
get the cement completely around the 
casing at the bottom of the zone. It was 
contemplated that, if the cement were 
pumped out at the bottom perforations, 
the cement would go upward behind the 
casing and most likely cement-off a por- 
tion of the annular space back of the 
65%-in. casing the first time and then 
gradually cut out the channels on fol- 
lowing cement jobs. Precautions had to 
be taken, however, to prevent the ce- 
ment from re-entering the top holes and 
cementing in the 2'4-in. tubing and 
the tool. 

The c.p. cementer was set over the 
lower perforations and the circulation 
was established through the holes and 
the fluid returned through the upper 
holes and back to the surface between 
the tubing and the casing. One hundred 
sacks of cement were pumped into the 
tubing. When the cement and the fluid 
in the hole were balanced and it was 
estimated that the cement had reached 
the lower perforations, the valve on the 
packing-off head at the surface was 
closed and the cement was pumped out 
under a final pressure of 1200 lb. 


After the casing was washed clear of 
cement and the c.p. cementer was pulled 
up from the perforations, the cement 
was allowed to set for about 12 hours. 
Because the valve on the packing-off 
head had been closed at the surface, the 
cement was kept on the outside of the 
casing and no cement re-entered the 
hole above the tool. 


The holes at 3633 ft. and 3688 ft. 
were found to be open and the process 
was repeated using 100 sacks of cement. 
This time the final pressure was 1000 
lb. No pressure was built-up on the 
packing-off head, showing that the up- 
per perforations were plugged from the 
outside during the cementing opera- 
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tions. The casing was again cleared of 
cement and the tool raised to a safe 
depth. 

After standing 8 hours, both top and 
bottom perforations were again found 
to be open. One hundred sacks of ce- 
ment were used and 66 sacks of cement 
were pumped away through the lower 
holes at 3688 ft. The breakdown pres- 
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Fig. 5. Water broke into this well 
while testing and it became neces- 
sary to exclude the perforated in- 
terval from 3610-40 ft. by 
cementing 
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Hunt's boiler rebuilding service is putting handling all classes of stay-bolt and fire-box 
new boiler performance into old boilers... repairs ... any repair job that can be han- 
aid doing it right on location. dled in a boiler shop. 


Replacing flue sheets . . . removing, clean- If your boilers are not up to top performance 
ing, tipping and replacing boiler tubes. . . call your nearest Hunt Tool Company shop. 





FIELD SHOPS: 


Houston, Bay City, Corpus Christi, 
Jennings, Shreveport, Harvey 


., EXPORT SALES: HUNT TOOL COMPANY 
74 Tinley Ploch ator City HOUSTON, TEXAS, U.S. A. | 


























sure was 1000 lb. and the final pressure 
was 1800 Ib. per sq. in. The head was 
closed-in prior to placing the cement. 
The hole was again washed clear of ce- 
ment and the tool was raised to a safe 
depth. 

After standing 12 hours, the top 
holes at 3630 ft. were broken open but 
the holes at 3688 ft. were found to be 
tight under 2000 Ib. Sixty-three sacks 
of cement were then pumped out 
through the perforations at 3633 ft. 
with the pressure increasing from 1000 
to 1600 lb. After the cement had set, 
1800-lb. pressure was applied and the 
top holes were found to be tight. 

The fluid was bailed to 3000 ft. for a 
test of shut-off and no water entered 
the casing in 36 hours. Four /2-in. holes 
were placed at 3635 ft. and four at 
3686 ft. (2 ft. below the top holes and 
2 ft. above the bottom holes). A tester 
with the valve open for one hour, 
brought out 18 stands of oil, 1 stand of 
oily mud, 2 stands of gassy oily water, 
and 1 stand of oil sand (90-ft. stands) . 
The 65%-in. casing was gun-perforated 
with two '4-in. holes per ft. from 3635 
ft. to 3686 ft. The well was put on the 
pump and completed for better than 90 
bbl. of 21.9° gravity oil cutting 8 per- 
cent. 

It should be noted that only the pro- 
duction equipment at the well was used 
except the c.p. cementer, the casing 
tester, and the packing-off head. The 
production crew did all the regular 
work, thus keeping the entire cost of 
the project at the minimum. 


Fig. 5 shows a well that tested a zone 
of shale with thin streaks of oil sand. 
The well produced a small amount of 
oil. It was considered desirable to test a 
zone above the 7-ft. shoe, which had 
shown considerable oil and gas while 
drilling and which, from the electric 
log, appeared to be shale with streaks of 
water sand and oil sand. A few perfora- 
tions were shot and these lower perfo- 
rations looked very encouraging on a 
swabbing test. Additional perforations 
were placed using a gun-perforator with 
a final perforation record as shown on 
Fig. 5. The hole was bridged with sand 
to about 3708 ft. While testing the sand 
intervals by means of a packer, water 
under a high hydraulic head and consid- 
erable sand broke in. A water-locating 
device found the water entering be- 
tween 3610 and 3626 ft. The problem 
appeared to be that of excluding the 
perforated interval from 3610 to 3640 
ft. by cementing. 

A c.p. cementer with a spread of 40 
ft. between opposed packer cups was 
run on 2¥4-in. tubing. By means of this 
tool, circulation was tried on each blank 
section and it was found that the ce- 
ment had evidently channeled, for cir- 
culation could be established all up and 
down the perforated interval. The evi- 
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Fig. 6. Showing a special use for 
the c. p. cementer 











dence indicated that top water did not 
have access to the well, however, as the 
holes at 3350-3352 ft. and 3407-3409 
ft. were tight from the beginning. 

The first operations with the c.p. 
cementer consisting of placing small 
batches of cement in stages began with 
the bottom of the tool at 3708 ft. (top 
of sand bridge). The effect was to ce- 
ment through the perforations from 
3675-3685 ft. and then wash back from 
the bottom of the tool. The tool was 
raised and cement was placed 3610- 
3640 ft., 3530-3550 ft., 3485-3508 ft., 
and 3450-3467 ft. After allowing the 
cement to set, the operations were be- 
gun at the bottom again and small 
batches of cement were pumped back of 
the sections of the 7-in. casing and 
the excess was washed back each time. 
When the intervals 3530-3550 ft. and 


3485-3508 ft. were reached, a pro- 
cedure was used similar to that shown 
in Fig. 4. When the cement started out 
back of the blank section, the valve on 
the packing-off head was closed and the 
cement was pumped away under in- 
creased pressure. 

After setting for a few hours the tool 
was again lowered to bottom and it was 
found that the bridge was more solid 
and a little higher — probably due to 
cement going down back of the blank 
casing and re-entering at the lower per- 
forations. The various intervals again 
took fluid and were recemented a sec- 
ond time. This time the casinghead was 
closed-in each time as the cement 
started out and the cement was dis- 
placed under pressure. It was necessary 
to recement some of the holes a third 
time to cut out all channels and to get 
the perforations cemented until they 
did not break down under pressure. 

One important procedure was fol- 
lowed in these cementing operations 
that was different from those previously 
described. Instead of back-washing the 
tool in place after each cementing oper- 
ation, the tool was lowered sufficiently 
to cover the previously cemented inter- 
val. The time factor and the cost of the 
cementing equipment did not permit 
the operator to cement one interval 
until it was completely shut-off. There 
were lower perforations still open while 
cementing the upper stages during most 
of the operations. It has been previously 
pointed out that, in this case, the ce- 
ment could go either upward or down- 
ward behind the blank casing. As the 
operator did not know which way the 
cement was going, it was necessary to 
lower the tool to a depth sufficient to 
cover the perforations below the ones 
being cemented in order to make sure 
that the casing was clear of cement. 


It should also be noted that the ce- 
menting operations reported under Fig. 
5 were a combination of the operations 
reported under Figs. 3 and 4. The dif- 
ferences were those pointed out in the 
previous paragraph. 

A special use of the c.p. cementer is 
that shown in Fig. 6. A part of the cas- 
ing record is diagrammed along with the 
conditions that were to be corrected. A 
high-head water was entering the well 
between the 5-in. liner and the 65-in. 
shoe because there was not a collar of 
cement to completely fill the annular 
space between these two casings. 


A c.p. cementer was run on 2//2-in. 
tubing with about 10 ft. between the 
opposed packer cups. The lower cups 
were the proper size to enter the 5-in. 
liner and the top cups the proper size to 
fit the 65-in. casing. A stop on the 
spacer, tube prevented damage to the 
lower 6 5-in. cup when the tool was set 
down on the liner definitely to locate its 
top. The tool was raised a few feet but 
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E of National Supply feel that our awards of the 
Victory Fleet Flag, Maritime ‘‘M’”’ and the Army-Navy 
“E” stand for more than just production achievements. 


What we've accomplished has been due largely to Earnestness. 
When you put your whole heart and soul into a job, you're 
bound to come out on top. That’s what the boys at the front are 
doing. And we're backing them up with the best we've got. 


Our contributions to the war effort, for use at home and at the 
battle front, include munitions, oil field machinery and equipment, 
Diesel engines, and other highly important implements of war. 


And from what we hear, these products of ours are doing a real job! 


We're Eager . . . we're Enthusiastic . . . in the mass production 
of fine precision equipment. Some of us have been with National 
Supply for nearly 50 years . . . some only a few months... but 
we're all working together to bring even greater glory and 
prestige to our coveted awards. 


We're working to outproduce the enemy—to hasten the end of 
the war. Then we can go back to building National-I deal Oil Field 
Machinery, Spang Pipe, and Superior Diesels, to meet the needs 
of America’s great peacetime industrial and maritime expansion. 


The National Supply Company 
Executive Offices: Pittsburgh, Pa. 


Plants: At Toledo, Ohio; Torrance, Calif.; Houston, Texas; and Carnegie, Pa., producing Oil Field Machinery and Equipment. « At Ambridge, Pa.; and 
Etna, Pa., producing Standard Seamless Pipe, Spang CW Pipe, Welded Pipe and Central Rigid Steel Conduit. * At Springfield, Ohio, producing Superior 
Gas, Oil and Diesel Engines. « Export Sales: The National Supply Corporation, 30 Rockefeller Plaza, New York, N. Y. 
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not far enough to allow the 5-in. cups 
to pull out of the liner. By manipulating 
the valve with additional movements of 
the tubing, the cement was placed and 
forced out between the opposed packer 
cups. The cement passed between the 5- 
in. liner and the 6%%-in. casing and 
gradually closed the annular space be- 
tween them. In the case shown in the 
diagram, water could be put away under 
a pressure of 900 Ib. and the pressure 
immediately dropped to 200 lb. when 
the pump was shut down. Seventy-five 
sacks of cement were used and 50 sacks 
were put away under pressures begin- 
ning at 900 |b. and increasing to 2000 
lb. When the pump was stopped, the 
pressure remained at 2000 lb. Reverse 
circulation removed the excess cement 
from the hole and the lowering of the 
tool to the stop cleared the hole below 
the position of the tool while cement- 
ing. The one cementing operation cor- 
rected the trouble and the well was put 
on production. 

The operation described in Fig. 6 is 


different from the previously described 
uses of the c.p. cementer in that the 
packer cups are of unequal size. The 
larger cups being above the smaller 
cups, there is a tendency for the tubing 
to be raised by the differential hydraulic 
pressure. In order to offset this differen- 
tial pressure, sufficient slack should be 
given to the tubing to prevent the 
smaller cups from clearing the liner; 
also, there is a practical pressure limit at 
which the cementing operations should 
be concluded. This depends on the rela- 
tion of the sizes of casing and liner, the 
weight of the tubing or drill pipe, and 
the relation of the size of the tubing or 
drill pipe to the casing. If high break- 
down and cementing pressures are an- 
ticipated, one service company uses a 
set of slips above the top packer cups. 
The increasing pressure sets the slips 
against the casing and prevents upward 
movement of the running-in string. As 
the cementing pressure is released, slips 
are also released, thus again allowing the 
movement of the tool and the running- 





Oil Control Board Created 


For South Dakota 


MEASURE creating an oil and gas 
conservation board to control ex- 
ploratory work and possible production 
in South Dakota was approved by the 
South Dakota legislature at its 1943 ses- 
sion and signed by the governor. 

The board will be composed of the 
governor, attorney general, secretary of 
state, state treasurer, commissioner of 
school and public lands, and the state 
auditor. 

The state geologist and the state en- 
gineer will serve in an advisory ca- 
pacity. 

The board will have authority to reg- 
ulate all oil and gas exploratory work 
but the measure specifically limits the 
commission’s authority with the provi- 
sion that it shall have no jurisdiction 
“to make rules, regulations or orders 
which restrict or limit production of 
petroleum, oil or gas in the absence of 
waste.” 

The measure establishing the board 
provides that no wells shall be drilled 
closer than 200 ft. from any adjacent 
property line or 500 ft. from another 
well on the same property. This provi- 
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sion does not apply, however, to core 
test wells or stratigraphic wells. 

The law also provides that the board 
must be notified of plans for drilling of 
wells and sets a fee of $25 for each well. 
If a well-drilling application is denied, a 
hearing must be granted to the appli- 
cant within 20 days after the applica- 
tion was made and the decision must be 
announced within 25 days. All decisions 
of the commission can be appealed to 
circuit courts in the state. 

The law also provides that well-drill- 
ing applications must carry the exact 
location of the proposed well, the names 
and addresses of the owner, operator, 
contractor, and driller and that the well 
log, drilling records, drill cutting or 
cores must be filed with the commission 
within six months after the well is com- 
pleted. 

The commission must also be given 
notice of the intention to drill strati- 
graphic tests and a plugging report 
must be filed 60 days after the test is 
completed. No fee is required for stra- 
tigraphic tests. 

The legislature also passed a measure 





in string. This type of equipment was 
used on the job described under Fig. 6. 

The reader has probably observed 
that the basic operations of the c.p. ce- 
menter are more or less alike. It cannot 
be emphasized too strongly, however, 
that the engineer or superintendent 
should consider the construction of the 
c.p. cementer, its method of operation, 
the time of setting of the cement, and 
particularly the condition of the hole. 
If, after studying all these factors and 
it is decided that the c.p. cementer is the 
correct tool to be used, the work will 
probably be done quickly and cheaply 
and with practically no hazard. The 
plans for the well operations should 
be elastic enough to allow for slight 
changes that may become necessary to 
keep the operations practicable during 
the work. As this type of tool becomes 
better known, it is probable that other 
uses will be developed and slight alter- 
ations to the tool may have to be made 
to fit them. 
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appropriating $25,000 for the payment 
of a bonus for the first successful South 
Dakota oil well but the bill was vetoed 
by Governor M. Q. Sharpe, who said its 
constitutionality was questionable. 

Also approved by the legislature and 
signed by the governor were measures 
requiring more detailed oil and gas 
leases for filing with county registers of 
deeds, including the postoffice address 
of the owner and the legal description 
of the land and requiring surrender of 
oil and mineral leases 15 days after they 
expire. 

South Dakota has been the scene of 
considerable oil exploratory activities 
during the last three years. About 
7,000,000 acres are under lease in South 
Dakota and its neighboring state of 
North Dakota and exploratory crews 
representing several major companies 
have been active in both states. 

Drilling of four wells was begun last 
summer and work is expected to be re- 
sumed on at least some of them this 
spring. 
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Since 1928, when National Lead Company introduced BAROID 
to the oil industry, Baroid Sales Division in both field experience 
and laboratory research has pioneered in the steady develop- 
ment and improvement of Baroid Products and the technique of 
utilizing drilling mud in the drilling and control of oil wells. 


Today, BAROID and other Baroid Products, more uniform in_ 
quality and more effective than ever, ARE IMMEDIATELY AVAIL- 
ABLE IN 389 LOCATIONS IN THE UNITED STATES AND 


This complete coverage assures quick deliveries to operators in 
all active oil fields of the entire area. As a further aid to faster, = 
safer, more economical drilling, Baroid Service Engineers, drive 
ing laboratory-equipped cars, cover the oil fields and providea 
day-and-night drilling mud service which has saved hundreds of = 
thousands of dollars for operators. Information developed over 
a period of 14 years and gathered from all the active oil fields 
of the United States is provided each Baroid Service Engineer. 
As a result of having this accumulated knowledge he is able to” 
solve more easily even rare or unusual problems which may arise _ 

in a particular field. Thus in cooperation with oil company engi+ 
neers a service is provided unequaled in the industry. a 








Tomorrow, os at present and in the past, Baroid Sales Division. oie 
will continue to pioneer in the prevention of mapa i 
through mud control. Vast resources in mines, mills, and labora- _ 
tories will continue to produce Barold Products of highest quality. 








BAROID PRODUCTS 


BAROID and COLOX—Drilling Mud ZEOGEL—Used as a Suspending Agent 
Weighting Materials. When High Concentrations of Salt or 
AQUAGEL—Gel-Forming Colloidal Drill- Salt Water Are Encountered. 
ing Clay. IMPERMEX — A Concentrated Colloidal 
FIBROTEX—For Regaining or Preventing Additive Agent for Reducing Water 
the Loss of Circulation. Loss in Salt-Laden Muds. 
BAROCO—A Salt-Water-Resisting Drill. MICATEX—For Reducing Water Loss to 
ing Clay. the Formation and for Overcoming 
STABILITE—A Chemical Mud Thinner. Mild Cases of Lost Circulation. 
AQUAGEL-CEMENT—For Recovering TESTING EQUIPMENT—For Drilling Mud 
Lost Circulation and Cementing Casing. Analysis and Control. 
SMENTOX—For Counteracting the Ef- BAROID WELL LOGGING SERVICE — 
fects of Cement Contamination and Formation Information Thru Mud Analysis 
for Reconditioning Cement-Cut Mud. 


BAROID SALES DIVISION 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES * TULSA * HOUSTON 
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EGARDLESS of how large or how 
R' small the plant or plants to be 
maintained, there must be an allocation 
of responsibility. This is to say that, if 
machinery is to be properly maintained 
in operating condition, there must be an 
organization set up for it. It does not 
matter how simple or complicated the 
organization, the owners must have 
vested in some individual or individuals 
the responsibility for repairs. 


Systematic Maintenance 


There have, in the past, been two 
schools of thought relative to the main- 
tenance of machinery in pipe-line 
pumping stations. One group advocated 
the repair of machines if and when they 
would run no longer. The machines were 
allowed to run without thought of any 
systematic inspection or reh: abilitation. 
Such an attitude has been colloquially 
dubbed the “fix it when it quits’ 
method. This thoughtless procedure has 
largely given way, however, to more 
systematic and well-planned programs. 

The “short-comings” of a “hit and 
miss” program of maintenance are ap- 
parent. Regardless of how effective and 
elaborate the other features of a main- 
tenance program might be, it fails un- 
less the actual work is carried out sys- 
tematically. 

The matter of periodic general re- 
habilitation of pump station equipment 
is perhaps one of the best examples of 
systematic procedure. Experience indi- 
cates that periodic inspection, adjust- 
ment, and repairs are most economical. 

With fairly constant conditions, the 
most economical operating period be- 
tween overhauls can be determined. The 
influence of operating condition on the 
period of overhaul is apparent. The fol- 
lowing are a few of the major factors 
that must be considered when determin- 
ing the period of operation between 
overhauls: 

(1) Load factor. 

(2) Frequency of starting and stop- 
ping. 

(3) Lubrication. 

(4) Fuel. 

(5) Climatic conditions. 

(6) Protection from dust and other 
deteriorating agencies. 
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(7) Practice in making current re- 
pairs. 


As stated, a study ef adequate records 
and existing conditions will indicate the 
best period of operation between major 
overhauls. As an example, it has been 
found that a period from 8,000 to 
10,000 hours of operation between ma- 
jor overhauls of a heavy-duty main-line 
pumping unit such as used in the Mid- 
Continent area produces satisfactory 
results. A similar consideration of all 
available information will provide a 
basis for systematizing inspection peri- 
ods for the major portion of equipment 
around a pumping plant. 

This procedure of setting up definite 
maintenance schedules should be carried 
to other more frequent operations. Fuel 
pumps, for instance, will produce bet- 
ter results if maintained systematically 
at regular intervals. Space does not per- 
mit the listing of each individual main- 
tenance operation that should be placed 
on a periodic schedule. Such a list should 
be made for each set of conditions, how- 
ever, and followed as closely as good 
judgment will allow. 


Standardized Proceedings 


A systematic, well-planned mainte- 
nance program presupposes standard- 
ization. The standardization of mainte- 
nance and inspection procedure is one 
of continual growth. It would be an 
infinite task to detail the method to be 
followed on each repair or inspection. 
On the other hand, however, a standard 
can be set up on major operations. As 
an example of the meaning of standard 
procedures, the outline Table 3, cover- 
ing the inspection of a heavy-duty 
main-line pumping unit, is offered. It 
should be noted that this outline covers 
inspection only, and is made during the 
period of general overhaul. It does not 
attempt to dictate repair procedure. 


Insofar as practicable, men making 
the actual inspection should be pro- 
vided with an outline covering each 
particular inspection job. Inspection 
outlines should be supplemented with 
specific instructions on repair methods 
covering the more complicated tasks, 
such as checking crankshafts and other 
alignments, liner wear, ‘compressor 
clearance, valves, etc. Some of these 


major operations will be discussed 
detail later. 

If such guides are made up for yari- 
ous types of equipment in the light of 
existing data and tempered by qualified 
experience, their value is apparent. The 
use of an outline similar to Table 3 be- 
comes more valuable when used where 
large numbers of units are operating 
under one ownership. It gives the super- 
visor of maintenance a definite stand- 
ard to present to those actually making 
the inspection. Without such a guide, 
the thoroughness of any inspection will 
depend on the individual actually do- 
ing the work. The wide variation of 
judgment between mechanics makes the : 
use of similar outlines imperative, if the 
maintenance program is to be carried 
on satisfactorily and economically. It 
will be found that the assurance of com- 
plete and thorough inspection of me- 
chanical equipment will more than jus- 
tify the cost involved. 

As already pointed out, standardized 
procedure should be followed in making 
repairs and inspections. An outline such 
as Table 3 would become cumbersome 
and useless if it carried the details of 
each operation listed. Supplemental in- 
structions are, therefore, recommend- 
ed. These instructions can be in either 
detail or outline form. In either case, 
they should be brief and cover only the 
main points of procedure. 

Any information relative to the 
proper maintenance of any particular 
piece of equipment should be made 
available to the field men. Standardized 
adjustment information is especially 
valuable. The following list will give 
some indication of the wide range of 
items that can be tabulated. 

Back lash in gear teeth. 

Side clearance of piston rings. 
Piston ring gap. 

Piston head clearances. 

. Valve lifts. 

. Valve dimensions. 

7. Maximum and minimum temper- 
atures. 

8. Compression and firing pressures 
(max. and min.). 

9. Maximum and minimum operat- 
ing speeds. 

10. Bearing clearances. 

11. Standard over and under size. 

When studying the above partial list 
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and taking into account the large num- 
ber of different types of machinery in 
the average pump station, the vast 
amount of information involved is ap- 
parent. 


The following is an example of spe- 
cific standardized instructions and a 
discussion of several approved methods 
of checking important alignments. 


Specific Standardized 
Instructions 

A routine inspection of the intake 
and exhaust valves is to be carried out 
periodically. The kind of fuel and sta- 
tion load factor will influence the fre- 
quency of inspection. 


Check the rocker arm bore for wear 
by inserting the fulcrum pin and then 
measuring the exact amount of wear 
by means of a thickness gauge. Exces- 
sive wear in fulcrum parts shall be cor- 
rected by either new parts or remachin- 
ing the fulcrum pin and rebushing the 
rocker arm. Inspect the cam rollers for 








Fig. 1. The most common method of checking the crank-pin bearing 






































flat surfaces, and check the roller-pins 
for out-of-round with micrometers. An 
accurate measurement of wear between 
roller and pin shall be obtained with a 
dial indicator attached to the rocker 
arm with the dial pin resting on the 
roller. Repair or renew these parts as 


justified by wear. 

Tappet screws and tappet bearing 
plates or contact surface should then be 
checked for wear and fracture of case- 
hardened surfaces. If the parts are worn 
sufficiently to affect the valve action, 
the bearing plate should be replaced 
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2. 


Inspection of main-line Diesel reciprocating pumping unit 


I. General 


Inspection of engine before overhaul, while 
running or shut down as conditions require. 
A. Indicate—When possible or advisable, in- 
dicate and study compression and firing 
pressures, noting any other irregularities 
that may appear on the diagrams. 
Check pressures on water, lube oil, and 
the three stages of air compressor. 
. Inspect all pressure relief valves. 

Check valve timing and lifts. 

Observe governor action. 

Check fuel pump for leaks in plungers, 
packing, etc. 

Attempt to locate abnormal noises. 
- Note any condition not in keeping with 
good practice. 
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Il. Removal and Inspection of Parts 
1. 


Remove all rocker arms and valve mechan- 

ism. 

A. Examine for flat spots and wear on roll- 
ers, pins, bushings, etc. 

B. Note wear on tappets. 

C. Check fulcrum pins and bushings for 
wear. 


Remove valves from head and recondition. 

A. Clean and grind until all pits have dis- 
appeared. In case valves or seats are 
warped or badly pitted, it may be neces- 
sary to send to machine shop for re- 
facing. 

B. Inspect valve springs for length and ten- 
sion 

C. Fuel valve should be carefully inspected 
> ee wear and general condi- 


D. | el all moving parts including valve 
stems, valve stem bushings, guides, lock 
washers, etc. 


Remove main cylinder heads after deter- 
mining head clearance with lead or copper 
pipe. 

A. When convenient, remove exhaust and 
intake headers; if not convenient, then 
block in place. 

B. Clean head. If necessary, use an ap- 
proved scale remover. As a safety meas- 
ure, a solution of 2 lb. of baking soda to 
10 gal. of water may be used to prevent 
acid burns. 

C. Remove all clean-out plates and plugs to 
facilitate cleaning. 

D. Examine carefully for defects such as 
cracks, leakage and bad seats. 

E. Replace clean-out plugs and plates. 

Wash engine jackets and exhaust header. 

A. If scale is present, use approved scale 
remover. 

Remove crankcase doors and casings over 

camshaft drives. 


TABLE 3 


6. Wash out crankcase with kerosine, hot 

water, or steam. 

A. Break connections on end of engine to 
facilitate cleaning. Be sure to replace as 
soon as cleaning is completed. 

Block connecting rod bearings. 

A. Measure bolt length before relieving 
strain on nut. 

B. Relieve strain on nut and remeasure bolt 
length. 

C. Tighten set screws for holding connect- 

D 


ing rod bolts in place and remove nuts. 

. Compare measurements made in “A” 
above with previous measurement when 
bolts were installed. Compare measure- 
ment in “B” with original bolt length. 

8. Pull pistons. 

A. Remove rings and note carefully general 
conditions and indication of blowby. 

B. Clean and inspect pistons inside and out 
for cracks, scores, or other defects. 

C. Remove piston pins, measure and note 
dimensions in planes perpendicular and 
parallel to piston pin. A cradle arrange- 
ment may be used in this work to pre- 
vent knocking the piston out of round. 

D. Examine piston pin bearings and adjust 
to proper clearances. Use a surface plate 
to determine whether or not the piston 
pin bearing is true in planes parallel and 
perpendicular with the crank pin bear- 
ing. 

E. Thoroughly clean oil hole in connecting 

rod and insert cork until installed. 
- Install piston pins in pistons. 
, we piston skirt. 

1. Use wood block and sledge to adjust 
piston skirt dimensions to where it is 
approximately 0.00015 per in. of di- 
ameter smaller parallel to the pin than 
perpendicular to it. 

H. Where oil-cooled pistons are used, break 
out oil-cooling header as much as pos- 
sible and clean. 


9. Remove connecting rod bearings from 
crankcase. 

A. Inspect carefully for cracks, loose bab- 
bitt, or other defects. 

B. Inspect connecting rod bolts very care- 
fully. Note bearing surface under head 
and evidence of damage. 

C. Suspend connecting rod bolts from string 
(non-metallic) and sound for cracks. 

10. Measure with micrometers the distance be- 
tween crank webs. 

A. Take measurements on all cranks in the 
four quarter pistons. 

11. Remove main bearing caps. (Outboard bear- 
ing is considered as main bearing.) 

A. Inspect for cracks, loose babbitt, and 
evidence of heavy bearing areas. 

B. Inspect journals for light and dark spots. 


(Continued) 


as 


12. Take bridge gauge readings on all main 
bearings. 

A. If bridge gauge is not at hand, spot 
frame directly above journal and meas- 
ure distance between spot and shaft. 

B. Press shaft into shell with either clamp 
or jack and take second bridge gauge 
reading. 

C. In case deflection in item 10 is more 
than 0.002 in. in any one position, re- 
measure the distance between crank 
webb at the point in question while 
shaft is clamped in bearing. 

D. Examine crankshaft for cracks. (Paint 
with alcohol and chalk.) 

E. Bridge gauge reading of main bearings 
before and after pressing down should 
never vary more than 0.002 in. 


13. With approved shafting level determine 
—— of all main journals. 

A. Determine pitch to foot and direction of 
slope. 

14. Rol) main bearing shells out of socket, in- 
spect for defects, and evidence of relative 
pressures. 

A. Compare thickness if necessary. 


15. From numbers 11 to 14 above determine the 
cause of crankshaft misalignment, if any. 
A.A crude sketch of crankshaft showing 

journal levels and web distances will aid 
materially in finding the cause of mis- 
alignment. 

B. Leave crankshaft with not more than 
0.002 in. difference in measurements be- 
tween crank webs in any two diametri- 
cally opposite positions. 

16. Replace main bearing caps and lower shells 
giving proper clearance after all oil pas- 
sages have been thoroughly cleaned. 

A. Clean all oil passages and piping with 
air, steam or any other approved method 
at hand. 

B. Take leads on bearings with original 
shims. From this information determine 
amount of shims to be removed to in- 
sure proper clearance. 

C. The rule generally followed for main 
bearing clearance is to allow 0.005 in. 
clearance per in. of diameter and to this 
amount add 0.002 in.; this a 10-ft. shaft 
will require 0.007-in. clearance. 

D. Use precaution to insure the pulling 
down of cap evenly and squarely with 
the main frame. 

E. Check crankshaft end thrust and as far 
as possible, adjust to manufacturer’s rec- 
ommendations. 

17. Inspect vertical shaft and shaft drive, or 
other camshaft drives. 

A. Remove all housing necessary. 

B. Inspect and adjust bearing clearances 
and thrust. 
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with a new one and the tappet screw 
repaired or renewed. 
After removing the valves from the 


engine, inspect the seating surface in 


the cylinder head to determine whether 
leakage of gas is evident. Leakage may 


be the result of a warped valve, dirty 


seat, warped or worn seat, or a bad 


gasket. 


The seating surface in the cylinder 
head shall be checked for warpage. This 
can be accomplished by “‘bluing” and 
turning a new seat on its corresponding 
seat in the cylinder head. If this surface 
is warped, it may be ground in, with 
the cylinder head in place, by using a 
flat machined plate of the same diameter 
as the seat; attach a “tee” handle to this 
plate to simplify grinding. If necessary, 
the seat may be remachined on the job 
by a special portable cutting machine. 

Any deposits of carbon on the valve 
stem should be noted, as this may indi- 
cate a worn guide bushing. After the 
valves have been dismantled, the bush- 
ing wear can be accurately determined. 
If repairs are necessary, the bushing 
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Fig. 2. One method of checking the 
bore of the piston-pin bearing rela- 
tive to the big end of the con- 
necting rod 














should be renewed or the cage bored 
and a new bushing installed. 
If the valve disk and seat are pitted 




















badly or worn enough to form shoul- 
ders, they should be refaced before at- 
tempting to grind them. 

When valves have been cleaned, the 
seat and cage should be checked for 
warped surfaces. A set of thickness 
gauges may be used to detect warpage 
or the seat may be “blued” and rotated 
in position on the cage. In case there is 
some doubt as to the condition of the 
removed seat, a new seat or one that 
has been refaced can be used. If there 
are indications of warped surfaces, all 
parts concerned must be refaced or re- 
machined. 

Before grinding the valve to its seat 
in the cage, the valve cage should be 
placed in a vertical position, with the 
seat on top, on a table or improvised 
bench. The valve is then inserted into 
the cage and with a grinding compound 
the two seating surfaces are ground to- 
gether. A medium grade grinding com- 
pound should be used until the seats are 
free of pits and burrs, then use a fine 
grade of compound to polish the two 
surfaces. After grinding and polishing, 





Note gear clearance and wear. 

D. Inspect timing chain and pinion for ten- 

sion, wear, and other defects. 
18. Examine camshaft. 

A. Adjust bearing clearance and thrust. 

B. See that all cams are tight and in proper 
position. 

C. Examine cams for excessive wear. 

19. Check fuel pump and fuel piping. 

A. Check all moving parts such as pins, 
bushings, crossheads, links, straps, ec- 
centrics, etc., for excessive wear defects 
and adjustments. 

kB. Check and repair all pump, check, and 
try valves, removing valve bodies when 
necessary. 

C. Reset governing valves to manufac- 
turer’s recommendations. 

D. Be sure that all valves have the required 
spring tension and lift. 

20. Inspection of governors. 

A. Dismantle the governor and completely 
overhaul it. 

. Note all joints and bearing races as well 
as all other moving parts for breakage, 
wear, and lost motion. 

C. See that all nuts, keys, etc., are in place 
and tight. 

D. Make sure that all parts work freely and 
show no signs of stress. 

21. Replace housings on camshaft driving mech- 
anisms. 
22. Examine lubricating oil pump. 

A. Dismantle lubricating oil pump. Observe 
general conditions and compare with re- 
quirements for satisfactory operation. 

- Note bearing and shaft condition. 

C Inspect and renew packing. 

D. "ne condition and repair driving mech- 
anism. 

. Completely dismantle, clean, and repair 
relief or bypass valve. 


23. Measure line diameter with inside microm- 

eters. 

A. Take measurement both parallel and 
perpendicular to crank pin. 

B. Measurements in “A” to be taken near 
center of liner above oil hole, about 1 
in. from top of ring travel, using stand- 
ard locating iron for determining exact 
position. 

S. If abnormal conditions appear, take 

other measurements. 

. Operate force-feed lubricator by hand 
and thoroughly check all lube lines from 
lubricator to cylinder. Give special at- 
tention to the lubricator plugs in cylin- 
der lines. 

24. Replace connecting rod bearings. 

A. Properly place leads and original shims 





Inspection 





TABLE 3—Continued 


of main-line Diesel reciprocating pumping unit 


so that clearance can be determined 
later. 

B. Again carefully inspect connecting rod 
bolts and replace, securing in position 
with set screws provided for this pur- 
pose. 

C. Replace required compression shims. 

25. Prepare piston and install. 

A. Fit rings in liner and determine end 
gap, which should be 0.005 in. per in. 
of diameter of the ring. 

kK. Determine width and condition of ring 
grooves in piston. 

. Install rings making sure of proper 
side clearance. 

D. Thoroughly oil lines, piston, and spacer 
rings; insert assembly. 

26. Adjust connecting rod bearing. 

A. With piston and connecting rod assem- 
bly in place, tighten bearing bolts to 
insure pinching of lead wire to actual 
bearing clearance. 

Bb. Remove lead wire to determine original 
clearance and adjust shim thickness to 
give required clearance. 

Tighten bolts in accordance with stand- 
ardization sheet for the particular en- 
gine. 

D. Operate hand lubricating oil pump and 
check to see that oil runs freely through 
all bearings. Check oil piping for leaks. 

27. Replace cylinder heads. 

A. See that all contact parts are clean and 
gaskets annealed. 

. Tighten all head bolts gradually and 
with equal tension. 

C. Check head clearance. 

28. Replace valves in head. 

A. Make sure that copper gaskets are an- 
nealed and cleaned. 

B. Clean seats and all contacting surfaces. 
Make sure that all seats are free from 
all foreign substances. 

C. Tighten valve bolts evenly, moderately 
tight, allow for expansion. Use a wrench 
without a cheater for this work. 

29. Replace rocker arms. 

A. Give all valves recommended roller 
clearance. 

30. Remove all compressor valves. 

A. Clean and grind. 

B. Check valve lifts where necessary. 

C. Carefully examine all parts for exces- 
sive lube oil. 

31. Measure head clearance on all stages. 

A. Use lead for this purpose. 

32. Remove head and pull compressor piston. 

A. Clean and observe carbon deposit. 

B. Inspect rings for wear and defects, re- 
placing those no longer serviceable. 

C. Examine and adjust piston pin bearing. 


D. Thoroughly examine compressor liners, 
taking measurements with micrometer 
whenever advisable. 

». Replace compressor piston. 

F. Examine and adjust connecting rod 
bearing, making proper allowance for 
head clearance. 

G. Inspect all air piping, and air bottles 
and, when necessary, clean with steam, 
air, or any other means at hand to in- 
sure thorough cleaning. Inspect inter- 
coolers and clean as required, using 
suitable solutions for boiling out de- 
posits. Sharp tools must not be used 
for this purpose. 

33. Replace compressor head and valves. 

34. Set timing on all valves. 

A. With a bevel protractor or tram, check 
opening and closing of inlet and ex- 
haust valves on at least one cylinder. 

B. Use air and bevel protractor or tram to 
set opening and closing of fuel valves. 

C. Thoroughly inspect crankcase for rags, 
blocks, and other loose objects, jointly 
with station engineer on duty. 

D. Replace crankcase doors. 

35. Check all foundation and frame bolts. 


36. Examine flywheel bolts and see that nuts 
are tight. 
37. Prepare engine for starting in co-operation 
with the engineer on duty. 

A. Operate mechanical lubricator by hand 
to insure oil supply to pistons. 

B. Bar engine over several complete revo- 
lutions and spot. 

C. Check air pressure in starting and in- 
jection bottles. 

D. See that wrenches and al] other mate- 
rial are out of the way of moving parts 
on the entire unit. 

E. Take other necessary steps common to 
starting the engine. 

38. Start engine. 

A. Operating engineer should start unit. 
The machinists should not touch gate 
valves, switches or other apparatus in- 
cident to plant operation unless the en- 
gineer is present. 

B. Operator should stay near throttle for 
first few minutes. 

C. Engine should be shut down, doors re- 
moved, and inspection made within ten 
minutes after starting. 

1». Inspect 30 minutes after the first stop. 
Then run for two hours at full load and 
inspect. Then run for four hours at full 
load and inspect. If the inspection is sat- 
isfactory to the engineer and mechanic, 
the engine should be placed in the line 
for a 24-hour run at full load. 
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Fig. 3. A method commonly used to check the parallelism of the bearing 
bores relative to each other 































the valve should be “blued” and rotated 
on the seat to test for a complete sur- 
face contact between valve and seat. 

The valve mechanism can now be 
assembled giving special attention to 
the spring length and tension. It is evi- 
dent that removal of metal from the 
valve seat and cage during the grinding 
and truing-up process materially affects 
the tension of the spring when it is in 
place. Washers placed under the spring 
in an amount equal to the metal re- 
moved will keep the spring tension nor- 
mal. 

The valve assembly is now ready to 
be placed in the engine. The seat in the 
head should be cleaned and inspected. 
If gaskets are used, place a new gasket 
on the valve cage seat. Care should be 
exercised when placing the valve cage 
in the cylinder head to see that the gas- 
ket does not become damaged. Enough 
emphasis cannot be placed on the proper 
installation of the valve cage into the 
cylinder head. The valve cage stud nuts 
should be tightened just enough to pre- 
vent leakage of gas. Any excessive strain 
placed on a cage type valve by over, or 
uneven, tightening of the cage nuts will 
cause distortion and the valve assembly 
will not function properly. When cyl- 
inder heads have been removed and time 
permits, the final grinding should be 
completed after the cage has been in- 
stalled. This procedure will eliminate 
any possibility of seat warpage caused 
by tightening of cage bolts. 

After the valves and rocker arms are 
assembled in the engine, the rocker arm 
roller-to-cam clearance should be set as 
recommended by the engine manufac- 
turers. 


Checking Alignments and 
Bearing Clearances 

In all machinery it is very important 
that the crank-pin and piston-pin bear- 
ings are true in every respect. The bore 


of each bearing must be parallel to the 
crank-pin in order to obtain satisfac- 
tory results in operation. 

There are several methods of check- 
ing the bore and alignment of these 
bearings. The most common method of 
checking the crank-pin bearing is shown 
in Fig. 1. The mandril or “dummy pin” 
is machined to the exact diameter of the 
crank-pin and long enough to allow 
suitable overhang at each end for 
measuring purposes. The bearing is then 
placed on a surface plate supported by 
two identical and accurately machined 
metal strips in order to clear the “‘boss”’ 
that is present on many bearings of this 
type. The mandril is then placed in the 
bearing, and by means of a surface 
gauge with a dial indicator attached, one 
can set the dial indicator and move it 
directly across the top of the mandril 
and observe the maximum dial reading. 
This operation, with the same setting of 
the dial indicator, is repeated on the 
other end of the mandril and the max- 
imum reading again observed. The two 
readings should be the same. An ordi- 
nary surface pin gauge will serve the 
purpose of checking the parallelism of 
the mandril and surface plate. When 
dial indicators or micrometer calipers 
are used, however, one can determine 
the amount of taper in the bearing, 
should the bore not be true. 


It is good practice always to “blue” 
the mandril and rotate it in the bearing 
to check the seating surface before the 
above test is made. There may be 
“burrs” or dirt and carbon that will 
need scraping away in order to allow 
the mandril to rest in the entire seat of 
the bearing, thereby relieving the pos- 
sibility of erroneous readings. 

It is important that the piston-pin 
bearing bore, as well as the crank 
bearing bore, be parallel to the crank- 
pin. In Fig. 2 is shown one method of 
checking the bore of the piston-pin 
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bearing relative to the big end of the 
connecting rod. A mandril is machined 
the exact diameter as that of the piston- 
pin. The mandril is “blued” and the 
seating surface of the bearing checked; 
then the mandril is clamped in place by 
the adjusting screw and bearing halves, 
less the shims, and the rod is placed in 
a standing position on a surface plate. 
By means of a gauge, which consists of 
a rod of sufficient length made to ac- 
commodate small micrometer calipers 
or a pin assembly at one end and a sur- 
face block at the other end, the distance 
can be determined between the surface 
plate and each end of the mandril or 
“dummy pin.” This will readily show 
the alignment of the bearing bore with 
respect to the bottom of the connecting 
rod. An ordinary pin gauge will suffice 
for this check when micrometer calipers 
are not available. The advantage of 
using micrometers is the quick adjust- 
ment and the ascertaining of the exact 
amount of taper in the event the bore 
is not true with the bottom of the pis- 
ton rod. 


The bores of the piston pin and crank 
pin bearings may be in horizontal planes 
parallel to the crank pin, yet the two 
bearing bores may not be in the same 
vertical plane. This condition may oc- 
cur when a connecting rod is twisted 
or when either or both the piston pin 
and crank pin bearings are not bored 
true. Equipment in this condition is 
detrimental and should not be tolerated. 
Fig. 3 shows a method commonly used 
to check the parallelism of the bearing 
bores relative to each other. Both man- 
drils are clamped in the bearings with 
the bearing halves or caps without 
shims; the rod is then laid on a surface 
plate with two ‘“V” blocks supporting 
the crank pin mandril. The other end of 
the rod is supported by blocking or 
wedges near the piston pin bearing. Of 
course, the two “V” blocks must be 
accurate in construction and identical 
in order to get the required results. A 
check on the “V” blocks can be ob- 
tained by measuring from the surface 
plate to the top of the mandril at each 
end with the same gauge as used in 
checking the crank pin bearing in Fig. 
1. The distances between the surface 
plate and the top of each end of the pis- 
ton pin mandril, if equal, will indicate 
that the two mandrils are in the same 
plane. 

This assembly in Fig. 3 will also serve 
the purpose of checking the parallelism 
of the bearing bores with respect to one 
another by measuring between the two 
mandrils at each end. These distances 


should be equal. 


Epitror’s Note: This article will be 
continued in an early issue of The Pe- 
troleum Engineer. 
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Freedom of initiative, progressive research and 
| speedy commercialization of war processes characterize 
the Chemical and Petroleum Refining Industries—vital 


forces in the fight for Victory. 


Complete facilities, including a new pilot plant labora- 
tory, to establish the economic commercial application 


of their new processes are offered these industries by 





Foster Wheeler... engineers and constructors of com- 


plete processing plants for war chemicals. 


FOSTER WHEELER CORPORATION 
1645 BROADWAY — NEW YORK 


FOSTER WHEELER 
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Vane-Type Rotary Pumps 


Characteristics of the swinging, or bucket, 
type and sliding vane type pumps 


hy Bounce Pp dates 


Manager, Engineering Sales, Blackmer Pump Company 


N the discussion of any particular 
I type of rotary pump, it is helpful 
to consider rotary pumps as a class in 
comparison with other standard types 
of pumps. The rotary is a positive dis- 
placement pump that combines the 
compactness and continuous flow fea- 
tures of centrifugal pumps with the 
positive action of reciprocating pumps. 
Development of many of the modern 
industrial processes has been made pos- 
sible because of the characteristics of 
rotary pumps and their ability to han- 
dle liquids not pumpable with other 
types of pumps. 

Generally speaking, rotary pumps 
may be divided into six groups: vane, 
external gear, internal gear, screw, cam 
and piston, and lobe. The flow is con- 
tinuous in most cases, and all are of the 
positive displacement type. The differ- 
ence among the various types is in the 
mechanical design of the working ele- 
ments and their relation to the pump 
casing. 

The efficiency of a rotary pump in 
making high suction lifts without prim- 
ing, and in developing high pressures, 
depends upon the clearances between 
the rotating elements and the pump 
case. Sustained volumetric efficiency de- 
pends upon the maintenance of these 
clearances—the closer the clearance the 
higher the volumetric efficiency. In the 
vane type rotary, the clearances are 
maintained automatically by the self- 
adjusting action of the vanes. In other 
types, the clearances must be kept 


within practical operating limits by 
manual adjustment or replacement of 
worn elements. 

Vane pumps are divided into two 
types: the swinging vane, or bucket 
type, and the sliding vane type. Fig. 1 
illustrates the swinging vane pump, and 
Fig. 2 illustrates a typical sliding vane 
construction. Briefly the principle of 
operation of the two types is as follows: 
With the rotor turning in a counter- 
clockwise direction, the vanes or buckets 
are held against the cylinder wall by 
centrifugal force. As the rotor turns, 
the liquid is drawn into the pump at 
the left and forced out at the top be- 
cause of the close-fitting portion, which 
acts as a seal between the intake and dis- 
charge openings. 

In any comparison of vane pumps 
with the other types, perhaps the most 
important point is the fact that the 
clearances are automatically maintained, 
because the vanes are self-adjusting for 
wear. The vanes are usually made of a 
material that is softer than the pump 
case, and therefore the vanes tak@ the 
brunt of the wear. As the points of 
these vanes wear off, they merely come 
out of the rotor a little farther to main- 
tain the same contact with the casing 
wall. When they have worn to the point 
where they are no longer properly sup- 
ported by the rotor, the capacity of the 
pump declines abruptly and the vanes 
must be replaced. Replacement of vanes 
is a simple operation, normally requir- 
ing less than 20 minutes time. This is 





Fig. 1. Illustrating a swinging 
vane pump 














Fig. 2. Illustrating a sliding 
vane pump 
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In 1934 he was made general sales manager, 
continuing in that capacity until 1940 when he 
assumed his present position. 
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one of the reasons why vane type pumps 
have a low maintenance cost for their 
units. 


Another favorable factor in this prin- 
ciple of operation, is that the liquid is 
not churned or foamed as it passes 
through the pump, thus making this 
type of pump practicable for handling 
liquids of a volatile nature that cannot 
be agitated. The recesses in the rotor are 
filled during its first revolution, and 
this liquid remains in the rotor recesses 
while the pump is in operation. As the 
pumpage passes directly through the 
pump many liquids containing particles 
in suspension can be handled without 
crushing the particles. A typical exam- 
ple of such a material would be whole- 
kernel corn, which degrades rapidly due 
to crushing of the kernels. 


Sliding Vane Pump 


The principle of operation of a slid- 
ing vane pump is quite simple. The bore 
of the casing is a true circle, with the 
rotor offset from the center to a point 
that permits minimum working clear- 
ance between the intake and discharge 
ports. This is the “sealing point.” As the 
rotor turns, the vanes are held by cen- 
trifugal force in contact with the cas- 
ing well, drawing the liquid in at the 
intake port and forcing it out the dis- 
charge port. 
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Swinging Vane Type 


Although the basic principle of op- 
eration of the swinging vane type of 
pump is almost identical to that of the 
sliding vane type, it differs in the action 
of the vane. It can be best described by 
referring to Figs. 3 to 6, inclusive. In 
these four diagrams the lighter portion 
indicates the intake or suction area of 
the pump, and the darker portion indi- 
cates the pressure area. For purposes of 
illustration, assume a condition in which 
the pump has been filled with liquid 
and is just beginning its first revolu- 
tion. The action of the two buckets or 
vanes, lettered A and B, should be fol- 
lowed: In Fig. 3, bucket A has moved 
through the seal segment between the 
intake and discharge area and is at the 
edge of the intake port. The casing wall, 
supporting the edge of the bucket as it 
passes over the intake port opening, is 
indicated by the black line. Fig. 4 shows 
the bucket as having passed over the 
intake port and is now at the end of 
the port. As it passes the end of the 
port, two actions take place. The liquid 
ahead of the bucket is being pushed for- 
ward, and, as the area behind the bucket 
is increasing in volume, a vacuum is 
created. This vacuum draws more liquid 
into the pump. At this point bucket B 
is beginning to move out of the rotor 
the same as bucket A in Fig. 3. Now in 
Fig. 5 we have reached the point where 
bucket A crosses the edge of the dis- 
charge port. Bucket B has just crossed 
the end of the intake port. At this point 
bucket B is beginning the same action as 
described in Fig. 4 for bucket A. 


Observing Fig. 6, we find that bucket 
A has moved back into the rotor and 
the area ahead of it has reached prac- 
tically zero. 


In describing the action of these 
pumps only two buckets or vanes have 
been considered. The same action takes 
place for each bucket. 


In the swinging vane pumps, the seal- 
ing area is an arc of a circle having the 
same center as the rotor. This surface 
seal reduces the amount of slippage at 
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Fig. 7. This and Fig. 8 show a typical 
swinging vane and rotor recess 
design 














that point to a minimum and has the 
effect of increasing the maximum suc- 
tion lift or vacuum that the pump can 
develop, as well as maintaining a high 
volumetric efficiency even against high 
discharge pressures. 

The figures showing the principle of. 
operation are more or less diagrammatic, 
and actually the space between the end 
of the intake port and the beginning of 
the discharge port at the bottom of the 
pump is approximately 10 degrees 
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Fig. 8. The manner in which vanes 
of swinging vane pump are hydrau- 
lically balanced 











greater than the space between each 
bucket. 


Volume Does Not Change 


No change in volume occurs as the 





buckets pass through the extension 
chamber between the ports. The casing 
wall between the sealing arc and the ex- 
tension chamber arc is a mathematical 
curve, which is designed properly to 
control the movement of the vanes as 
they move in and out of the rotor. 

In pumps having a circular bore cas- , 
ing, as the sliding vane type, the vanes 
are moving either out of the rotor or 
back into the rotor recess during the 
entire rotating cycle. In the swinging 
vane pumps, when the buckets are pass- 
ing over the seal segment and the ex- 
tension chamber, no movement in and 
out of the rotor takes place, as these sur- 
faces are concentric with the rotor sur- 
face. The only time the vanes or buckets 
are moving is when they pass over the 
two port openings. Actually they are 
doing no work at these times and are 
therefore not under load. This accounts 
for the very high mechanical efficiency 
that can be obtained with this construc- 
tion, because the buckets are not re- 
quired to move in and out of the rotor 
when they are under load. 

Figs. 7 and 8 show a typical swing- 
ing vane or bucket and rotor recess de- 
sign. The hinged part of the bucket is 
connected to the bottom portion by 
legs. This allows liquid to get back of 
the bucket into the rotor recess. Fig. 8 
shows how the vanes are hydraulically 
balanced. The arrows show the liquid 
pressure exerted on almost the entire 
bucket surface. With this balancing, the 
pressure of the bucket against the cas- 
ing wall is only increased slightly with 
an increase in operating pressure. The 
clearance between the rotor recess and 
the bucket is such that it permits move- 
ment of the bucket to get full effect of 
the hydraulic balancing. 

With both the swinging vane and 
sliding vane types of rotary pumps, it 
is possible to handle a very wide range 
of liquids with no material change in 
the pump constructions. This is impor- 
tant in plants where it is necessary to 
handle many different kinds of liquids 
having a wide range of viscosity. 





Fig. 3 


Illustrating the basic principle of operation of the swinging vane type pump 


Fig. 4 Fig. 5 
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Portrait of a Man seeking the Answer to" HOW...?” 


“How can man effect the maximum 
recovery of products from Petroleum 
and Natural Gas more efficiently and 
at lower cost?” 


Fluor wanted the answers to this 
question. Fluor set out to get them sev- 
eral years ago by creating the Research 
and Development Division of Our 
Process Department. 


Already the quest has borne fruit. 
From it came a series of patented Fluor 
processes. Among them, for instance, is 
Presaturation—a process that increases 
the overall yield of natural gasoline 
plants with particular present day em- 
phasis on these vital advantages: (1) 
increased recovery of isobutane and pro- 
pane in existing or new plants; (2) the 


use of less critical materials and plant 
equipment; and (3) lower plant main- 
tenance and operating costs. 


From this quest came Recycling of 
Stabilizer Bottoms, a process permitting 
maximum recovery of desirable, salable 
hydrocarbon fractions by providing a 
continuous cycle of a portion of the 
stabilizer bottom product thus increas- 
ing iso- and normal butane recovery. 


From it came the G/ycol-Amine Gas 
Treating Process for the simultaneous re- 
moval of hydrogen sulphide, carbon di- 
oxide and water from gases, producing 
a sweet gas and resulting in the elimina- 
tion of hydrate formations in gas trans- 
mission lines. Maintenance costs are thus 
reduced and pipeline life and operating 
efficiencies are increased. 


These Fluor processes, developed in 
peacetime, have definitely applicable 
wartime uses. If you do not have the 
facts concerning them—write for details! 


Fluor is not content to rest. There are 
still more answers to “How... ?” Better 
prepared than ever before to find those 
answers, Fluor has fully equipped and 
adequately staffed a complete Research 
and Development Laboratory where the 
quest continues from experimentation 
in glass to pilot plant verification. 
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Since 
THE FLUOR CORPORATION LTD. 


2500 SouTH ATLANTIC BLvp. « Los ANGELES, CALIF. 

R.C.A. Building, New York * 545 William Penn 

Way, Pittsburgh ¢ Fairfax Building, Kansas City 
Mellie Esperson Building, Houston 
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Professor of Petroleum Engineering, University of California 


ITHIN recent years much has 

been contributed to the im- 
provement of methods of sampling oil- 
and gas-producing formations; con- 
ducting laboratory inspections of for- 
mation samples; interpreting the results 
of such inspections and applying them 
in the solution of modern petroleum en- 
gineering problems. Only within the 
last two decades have formation sam- 
ples been regarded as of sufficient im- 
portance and interest to justify quanti- 
tative inspection and analysis. During 
the first of these decades methods were 
primitive and their application of some- 
what uncertain value. The last decade 
has witnessed full acceptance by the 
petroleum production technologist of 
approved inspection and test methods 
as applied to formation samples, and an 
appreciation of their importance and 
significance. Very recent research in this 
phase of petroleum engineering has been 
directed toward refinement and stand- 
ardization of analytical methods and 
improved accuracy and dependability of 
results. , 

Any review of the test methods used 
in the inspection of formation samples 
would be incomplete without consid- 
eration of the methods of procuring 
such samples, their character, the pro- 
cedure in handling them at the well- 
head and preparing them for shipment 
to the laboratory. The present article 
will be concerned with this preliminary 
phase. Later discussion will review the 
test methods employed in the laboratory 
and explain methods of interpreting and 
applying the results. 

Types of formation samples and 
their comparative value for quanti- 
tative inspection purposes. We may 
classify formation samples primarily, in 
accordance with the system of drilling 
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employed in procuring them. Thus, in 
cable or churn drilling, we may seek: 
(1) bailer samples, (2) bit samples, (3) 
chip samples, or (4) cable-tcol cores. 
In drilling by rotary methods, we may 
procure formation samples (5) by wash- 
ing fragments from drilling fluid cir- 
culated to the surface, (6) by coring 
with conventional types of rotary core 
barrels operated on drill pipe, (7) by 
“wire line” retrievable core barrels, (8 ) 
by the hydraulically-actuated side-wall 
coring tool, (9) by coring with dia- 





Later installments of this article, 
dealing with methods of conduct- 
ing saturation, porosity, permeabil- 
ity, and other tests commonly ap- 
plied to formation samples, and of 
interpreting the results of such tests, 
will appear in successive issues of 
The Petroleum Engineer. A compre- 
hensive bibliography will be a part 
of the final installment. 











mond-drilling equipment, or (10) by 
the pressure-type core barrel. Other 
types of formation samples that may be 
procured in the drilling of wells either 
by churn or rotary methods, include 
(11) side-wall samples obtained with 
retrievable punch-type coring cylinders 
propelled by explosives, and (12) for- 
mation fragments drawn into the bar- 
rels of guns in gun-perforators by re- 
surgence of the well fluid after dis- 
charge of the bullets. 

Conditions attending the routine of 
drilling and economic considerations 
will determine which of these methods 
of procuring formation samples will be 
employed. Each has its own inherent 
advantages and disadvantages. Cable 
drilling often produces coarse frag- 
ments of the formation in which the 
drill has been working, retrieved from 
bottom either by bailers of conven- 
tional type or suction type (such as the 
Cavins Bailer). Frequently, on with- 
drawing the drilling tools to the sur- 
face, bit samples as large as one’s fist 
will be found embedded in clay adher- 
ing to the water courses of the bit. 
Cable-tool bailer and bit samples are of 
somewhat uncertain value inasmuch as 
they may be contaminated by cavings 
from the wall of the well some distance 
above bottom and only the harder por- 
tions of the formation persist in the 
form of fragments large enough to be 
of use for analytical purposes. “Chip” 
samples are obtained by employing a bit 
dressed to a sharp edge so that it cuts 
coarse flakes from the formation, in- 
stead of the ordinary cable-tool bit, 
which develops more of a crushing ac- 
tion. Cable-tool core barrels, such as 
the Baker barrel, are designed to apply 
the impact action of the cable method 
of drilling to cut a core from the for- 
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mation exposed in the bottom of: the 
well. Such a core is likely to be broken 
into thin “biscuits,” seldom. more than 
a few inches long, and the less well con- 
solidated portions of the formation are 
often disintegrated in the process of cor- 
ing. Yet, in hard formations, where the 
cable tools are most used, fairly de- 
pendable and little disturbed formation 
samples may be procured by this means. 

With rotary equipment, the “re- 
turns” circulated to the surface with 
the drilling fluid are usually too far dis- 
integrated to be of service for other 
than qualitative inspection, and re- 
course is usually had to the use of a 
double-barrel type of coring tool when 
formation samples are desired for quan- 
titative tests. Proper choice of a suit- 
able type of cutting head for the core 
barrel to adapt it to the formation in 
which the core is to be taken, will make 
it possible to procure fairly satisfactory 
and dependable samples under a wide 
variety of conditions. In soft, uncon- 
solidated formations, pressure applied 
by the cutting element may result in 
partial disintegration of the less well in- 
durated portions of the core so that the 
percentage recovery of the cored inter- 
val is not so large as might be desired. 
Also, the core is caked with clay from 
the drilling fluid, but this can be scraped 
off and the core may be several inches 
in diameter so that the interior, near the 
center, is uncontaminated by drilling 
fluid. Wire-line retrievable core barrels 
are used primarily because they permit 
of taking cores of the formation in the 
path of the drill without interrupting 
progress by withdrawing the drill pipe 
from the well. Though obtained at lower 
cost, they are of smaller diameter and 
therefore less well adapted for quanti- 
tative inspection. 

At times it is desirable to procure a 
core sample from the wall of a well in 
formation previously penetrated by the 
drill. For this purpose, the Baker side- 
wall coring tool, actuated by pressure 
of the drilling fluid, is available. The 
core is punched out of the formation by 
a sharp-edged cylinder, and is a thor- 
oughly dependable sample, though of 
somewhat small size for analytical in- 
spection. Of the several types of forma- 
tion samples procured by rotary, meth- 
ods, none is more dependable for labora- 
tory study than the diamond-drill core. 
This may be several inches in diameter 
and is cut by a diamond-set annular bit 
that operates with a minimum of pres- 
sure, contamination, and compaction of 
the material cored. The diamond drill 
procures an unusually high percentage 
recovery in all types of rocks. No other 
type of core barrel functions so well in 
hard formations. The pressure core bar- 
rel is designed to cut a core from the 
formation exposed in the bottom of the 
well and imprison it in a steel cylinder 
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that can be brought to the surface and 
transported to the laboratory without 
reduction of pressure or loss of fluids 
from the pore spaces of the rock cored. 

Gun-perforating operations often 
bring to the surface in the gun cham- 
bers small fragments of the formation 
opposite the perforations formed in the 
casing. The samples are too small, how- 
ever, to be of service in quantitative 
studies. Side-wall cores are procured by 
the Schlumberger sample taker, a device 
that propels sharp-edged coring cylin- 
ders into the wall of the well with the 
aid of explosives. The steel cylinders, 
attached by steel springs to the “gun” 
body, are retrieved with their contained 
cores on withdrawal of the tool from 
the well. Though 54, in. in diameter and 
from 1 '/2 in. to 22 in. long, cores taken 
with this device are not so large as are 
desired for some purposes. 

Alteration of formation samples 
in the process of coring. Excessive bit 
pressure, sometimes employed in coring, 
may have a destructive effect upon the 
material cored, perhaps crushing or 
shearing the cementing material hold- 
ing the grains together and compacting 
the rock structure so that its porosity 
and permeability are reduced below their 
actual values in place in the formation. 
Excessive bit pressure or inadequate sup- 
ply of drilling fluid may result in sufh- 
cient heat being generated to fuse cer- 
tain minerals in the core, thus seriously 
altering the lithological properties. Con- 
tamination of the core with clay caked 
about it and driven into its outer pore 
spaces by the high hydrostatic pressure 
existing in the bottom of the well often 
seriously alters the fluid content of cores 
taken by rotary drilling methods. Gran- 
ular rocks exercise a selective capillary 
effect on the well fluid. The superior 
surface tension of water causes it par- 
tially to displace oil from the outer por- 
tion of the core. Compaction, resulting 
from pressure of the cutting tool in cor- 
ing soft rocks, may squeeze out some of 
the native rock fluids. 

“Bleeding” of the core as it is with- 
drawn to the surface occasions loss of 
part of its contained oil and gas. This 
results from release of gas from solution 
in the oil and subsequent expansion as 
pressure is reduced. The jetting effect 
of drilling fluid against the bottom of 
the well may result in washing some of 
the oil from the pores in the path of the 
cutting tool, so that the core contains 
less oil and more water than does the 
formation in place. By cutting large 
diameter cores and using only the center 
portions of them foranalytical purposes, 
we can perhaps avoid some of these difh- 
culties, but at best, the worthiness and 
representative character of the fluid 
content of a core sample must be viewed 
with some uncertainty. The oil found 
in the core on analysis, however, may 


be regarded as a minimum value, the 
amount actually present in the forma- 
tion having been something in excess 
of this. 

Care of the core on reaching the 
surface. When the core barrel is with- 
drawn to the surface, the core should be 
removed from it as soon as possible and 
carefully inspected by a technologist 
capable of interpreting his observations 
in terms of fluid content and lithologic 
properties. As removed from the core 
barrel, the core will normally be found 
broken into segments, some of which 
may be as much as a foot or more in 
length, but often only a few inches. 
After the clay sheath surrounding the 
core is removed by scraping and wash- 
ing, the core segments are carefully ar- 
ranged in a suitable half-round metal or 
wooden tray, being certain to place all 
parts of the core in their proper rela- 
tionships. The depth to top and bottom 
of the interval cored in the wall is indi- 
cated at each end of the core tray by 
suitable markers, and spacing blocks of 
suitable length are inserted at intervals 
between segments of the core when it 
appears that portions have been lost or 
destroyed in the process of coring. Core 
recoveries may at times be but a small 
percentageof the interval cored as meas- 
ured by advance of the drill. When two 
lost intervals occur in the same core, it 
may be difficult to determine the length 
of each missing section and the exact 
depths represented by different portions 
of the core between the known top and 
bottom of the interval cored. 


Observations are made of the appa- 
rent fluid content of different compon- 
ent strata of the core. If gas is present, 
it may usually be detected by efferves- 
cence of small bubbles on the surface of 
the core. Water or oil, if present with 
the gas, will be partially expelled on the 
core surface by gas expansion and the 
core will appear to “bleed.” It is easily 
possible to distinguish between oil and 
water thus appearing on the surface of 
the core. If only small amounts of oil 
are present, it may be necessary to make 
tests for its presence upon selected frag- 
ments of the core with a suitable sol- 
vent, such as chloroform, ether, or car- 
bon tetrachloride. Very light, transpar- 
ent and almost colorless oils that fail to 
produce the characteristic discoloration 
of the ordinary oil solvents may be iden- 
tified by the acetone test. 


A record is preserved of all observa- 
tions made on first inspection of the 
core and careful measurements to the 
top and bottom of each stratum are 
made with respect to the top of the 
cored interval, so that an accurate log 
can be assembled. The position and char- 
acter of each “parting” or “break” are 
noted, as well as any peculiarities that 
may be observed, such as cross-bedding, 
fault planes, joint planes, solution cavi- 
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ties, etc. When the inclination of the 
strata with respect to the core axis can 
be clearly observed, the degree of dip 
should be measured and recorded. The 
type of rock comprising each stratum 
can usually be determined by casual in- 
spection. Sands, sandstones, shales, con- 
glomerates, clays, slates, and limestones 
—the common sedimentary rock types 
—are sufficiently dissimilar to be identi- 
fied even by the novice. Appearance of 
the core materials can be best described 
as to color while wet. With the aid of a 
pocket lens the texture is noted; that is, 
whether the mineral grains are coarse, 
fine, or medium in size, angular, sub- 
angular, or well rounded. Such inspec- 
tion may also disclose the nature of the 
cementing material. The more abun- 
dant mineral constituents may also be 
noted, as well as any fossils that may be 
observed. 

Preparations are next made for select- 
ing one or more samples representative 
of each component stratum. In so do- 
ing, care should be taken that the sam- 
ples selected are, as nearly as possible, 
truly representative of the full thick- 
ness of the stratum from which they 
come. Samples of the core selected for 
laboratory inspection may be disks 
about 1 in. thick, and broken as nearly 
as possible at right angles to the core 
axis. Cores of most sedimentary rocks 
will break readily along the bedding 
planes under light blows from a small 
hammer, but if the material is thor- 
oughly cemented it may be necessary to 
resort to the use of a heavier hammer 
and chisel to break out the desired por- 
tions. 

During transportation to a distant 
laboratory the samples must be protect- 
ed against loss of contained fluids by 
evaporation, seepage, or “bleeding.” 
With this purpose in mind they may be 
dipped in molten paraffin or wrapped in 
waxed paper, tin, or lead foil. Glass jars 
with metal screw tops, or ointment tins, 
may be conveniently used as containers 
for samples. The latter may be sealed 
around the lid joint with a strip of fric- 
tion tape, or they may be dipped in 
molten paraffin. The container should 
be marked or a label attached in some 
permanent way to indicate the well 
number and the depth from which the 
sample comes. 

It is, of course, an advantage if the 
laboratory can be near the well, for there 
is then less time involved in shipment 
and less opportunity for loss of fluid 
content of the core. Trailer laboratories, 
fully equipped for all ordinary core in- 
spection tests, may be stationed at the 
well where much coring and testing is 
to be done, thus avoiding the trouble 
and expense of preparing cores and time 
lost in shipment. Some of the larger oil 
companies maintain field laboratories at 
camp headquarters, within easy truck- 
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ing of their drilling wells, but many 
operators utilize the services of testing 
laboratories situated perhaps many hun- 
dreds of miles from the field. 

The whole purpose of core analysis is 
defeated unless the samples selected are 
truly representative of the formations 
from which they come. Some authorities 
question the value of accurate quantita- 
tive methods in the laboratory when the 
difficulties inherent in the problem of 
procuring representative samples are 
considered. The core that is brought to 
the surface is perhaps 4 in. in diameter, 
or about one-twelfth of asq. ft. in cross- 
section. In any study of reservoir condi- 
tions this must be considered represent- 
ative of the strata throughout the sur- 
rounding drainage area influenced by 
the well. If this area is, say, 10 acres, the 
core is but 0.0000002 of the area that it 
is supposed to represent. When one con- 
siders the variation in lithologic proper- 
ties that may occur in a sedimentary 
formation within short distances, the 
possibility that the well has intersected 
the strata at a point where average con- 
ditions obtain would appear to be re- 
mote indeed. It must be admitted that 
sedimentary formations ordinarily dis- 
play great variation in texture, poros- 
ity, and permeability and that abrupt 
changes in these properties occur within 
short distances, both vertically and lat- 
erally. In thin-bedded sediments, with 
rapid alternations of sandy and shaly 
strata, it may be extremely difficult to 
procure samples that have representa- 
tive significance. The natural tendency 
to select samples that present optimum 
values in which we may be primarily 
interested must be resisted. Obviously, a 
few “grab” samples taken at random 
are meaningless. The problem is com- 
plicated by the fact that the critical 
factors in which we are primarily inter- 
ested are masked by mud accumulation 
and alteration of the exterior surface of 
the core in the process of cutting. Only 
one highly experienced in this type of 
work can be qualified to select repre- 
sentative samples of the core if but a 
few are to be sent to the laboratory. In 
view of the uncertainty inherent in the 
selection process, it would appear that a 
better plan would be to test a larger 
number of samples and select them sys- 
tematically. This does not mean that 
they should be taken at uniform inter- 
vals, for this method obviously would 
result in the inclusion of many mean- 
ingless samples. A sample from the cen- 
ter and from points near the top and 
bottom of each stratum would yield 
significant results in most cases, but any 
plan must be tempered by the good 
judgment of the engineer or geologist 
charged with the responsibility of se- 

lecting the samples. 


Preparation of samples for lab- 
oratory inspection. On arrival in the 

































































laboratory, the sample is first carefully 
inspected by the analyst to determine 
its character and condition. If tests of 
fluid content are to be made it is impor- 
tant to examine the container and any 
wrapping that may have been used to 
determine the extent to which fluids 
have escaped from the sample during 
transit from the field to the laboratory. 
This may be difficult to estimate by 
casual inspection. Perhaps the best 
method of determining fluid loss is to 
weigh the sample in the field on a bal- 
ance of suitable sensitivity, and then 
weigh the sample again in the laboratory 
after it has been removed from its con- 
tainer and wrappings. 

After arrival of formation samples in 
the laboratory they are prepared for 
subsequent tests to determine fluid con- 
tent, porosity, permeability, and other 
lithologic properties that may be of 
interest. A portion of the sample to 
be subjected to test is selected and 
carefully cut or dressed to suitable form 
and proportions, which will be deter- 
mined primarily by the requirements of 
the apparatus employed in determining 
permeability. Another portion is select- 
ed for determination of fluid content. 

Apparatus for determining permea- 
bility is often designed for use with cy- 
lindrical specimens, and in preparing 
these specimens a small drill press 
equipped with a diamond-set annular 
bit is used to cut a cylindrical core 
about 1 in. in diameter from the sample 
submitted. The cylinder may be cut 
from the sample in a direction at right 
angles to the bedding planes or along 
the bedding planes, as the objective of 
the test may require. Often two cylin- 
ders will be cut, so that permeability in 
each direction may be determined. The 
exact dimensions of the test specimens 
are determined by careful measurement. 
A test cylinder cut with the axis at right 
angles to the bedding planes may be 
tested for permeability and then a 
smaller cylinder may be cut from it for 
further testing, having the axis parallel 


_with the bedding planes. Ends of the cy- 


lindrical specimens are carefully dressed 
with a small diamond-set disk saw, so 
that they present circular planes at 
right angles to the cylindrical axis. 
Careful brushing of the exposed sur- 
faces with a stiff brush will remove 
from rock pores rock dust formed in the 
process of cutting and dressing. 

Prepared test specimens are next sub- 
jected to extraction with a suitable sol- 
vent, such as carbon tetrachloride, in a 
Soxholet extraction apparatus. This re- 
moves all oil and water and solid hydro- 
carbon residues that may be present in 
the pore spaces of the prepared speci- 
mens, which, if allowed to remain, 
would influence the results of the per- 
meability and porosity tests. 


A 
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100-Octane Aviation Gasoline 


Processes Show Rapid Advance 





ETONATION, the less familiar 

designation of the term com- 
monly known as “knocking” in an in- 
ternal-combustion engine, has long been 
a problem both in designing of engines 
and in preparation of their fuels. Al- 
though no satisfactory explanation of 
detonation has been found by scientists, 
it is known that it increases in severity 
and extent; for example, by an increase 
of engine compression pressure, local hot 
spots, and other factors involved in de- 
sign. The primary factor affecting de- 
tonation, however, is the chemical char- 
acter of the fuel burned. 


Tetraethyl Lead 

Although it is virtually an engineer- 
ing axiom, that the higher the compres- 
sion ratios of an internal-combustion 
engine, the greater the efficiency, for 
many years definite mechanical limita- 
tions prevented increase of compression 
ratios beyond certain fixed points. In 
the years immediately after the first 
World War, however, these mechanical 
problems were overcome. But knocking 
persisted, despite solution of these prob- 
lems. 

Two General Motors scientists, 
Midgely and Boyd, after considerable 
study found that engine knock was 
primarily a fuel rather than a mechani- 
cal problem. As a result of their studies, 
a number of highly useful anti-knock 
agents were found that could be added 
to fuels to reduce their detonation tend- 
ency. Of particular use among these 
agents was one rather rare compound 
known as tetraethyl lead. 

Obviously, the knock-inhibiting 
properties of tetraethyl lead have 
proved a boon to the development of 
aviation gasoline as well as high grade 
motor fuels for automobiles. When 
tetraethyl lead is added to gasoline in 
quantities as small as three one-hun- 
dredths of one percent, the octane rat- 
ing is raised 10 numbers. In addition, it 
does not affect the physical or chemical 
characteristics of gasoline except under 
the extreme conditions of very high 
temperature combustion. The one limi- 
tation of tetraethy] lead is that its effec- 
tiveness decreases as the amount added 
to gasoline increases. As a result, there 
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A new alkylation plant under construction for Standard Oil Company of New 
Jersey for manufacture of blending stocks to increase octane 
rating of base gasoline 
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is a point beyond which no matter how 
much tetraethyl lead is added, there is 
no increase in octane number. The lead 
content of gasoline is seldom greater 
than 3 cc., or about 30 drops per gal. 


Early Modern Processes 

When the army placed its first order 
for 100 octane-gasoline, the key to the 
problem was regarded as isooctane, 
which knocks less in the internal-com- 
bustion engine than any known fuel. 
Although isooctane is found in crude 
oil it is in such small quantities that its 
recovery is not justified. 

The first step toward commercial 
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production of isooctane was made when 
waste refinery gases were utilized to 
produce isobutylene. The molecules of 
isobutylene were rearranged to produce 
di-isobutylene. The process obtained 
from the Germans in 1929 by The 
Standard Oil Company of New Jersey, 
hydrogenation, was employed to add the 
necessary hydrogen atoms to di-iso- 
butylene to convert it to isooctane. 
Until 1938, the hydrogenation process 
was the most widely used means of 
manufacturing 100-octane aviation 
gasoline. Refinery waste gas was used to 


(Continued on Page 82) 
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Here’s Fast Electrical Help 


for the AVIATION-GAS 
PROGRAM 
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We’re Set to Help You 
ay La Ua 


VERY day your industry is-called upon to break 

another record in aviation-gasoline production 
to power the Allied fighting ships. Now you are 
called upon to do the seemingly impossible. 


We, too, are used to tackling the impossible. Let 
us help you with your new plant program by assum- 
ing the responsibility for providing co-ordinated 
electric systems~—engineered to save manufacturing 
and installation time. General Electric Company, 
Schenectady, N. Y. 
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(Continued from Page 79) 

heat stills in ordinary refining opera- 
tions and it was soon found that the 
quantity of isooctane that could be pro- 
duced was limited by the available re- 
finery gas; furthermore there was not 
enough fsooctane in the gases for such 
quantity production as was necessary. 
This fact necessitated finding a more ex- 
pedient method of raising the octane 
number of gasoline. 

As a result of the search in the re- 
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finers’ laboratories, the alkylation proc- 
ess was developed by means of which 
blending agents known as alkylates, 
with an average octane number nearly 
as high as isooctane, could be made 
without going through the hydrogena- 
tion process. Alkylation not only elimi- 
nated the hydrogenation process, but 
utilized numerous other raw materials 
of petroleum and greatly increased the 
potential yield of isooctane. Among the 
companies first issued patents for the 





Central control room of a fluid cataly- 
tic cracking plant of Standard Oil 
Company of New Jersey 
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alkylation process were the Anglo- 
Iranian Oil Company and the Royal 
Dutch Shell in England. The Standard 
Oil Company of New Jersey, The Texas 
Company, and Universal Oil Products 
Company were among the first in the 
United States to receive patents on this 
type of process. 


Process Pooling 


It soon became obvious that several 
companies were proceeding along paral- 
lel lines in alkylation research and that 
overlapping patent rights would ulti- 
mately result in litigation. To prevent 
such an occurrence, an agreement was 
formed in April, 1939, among the com- 
panies involved for an exchange of pat- 
ent rights and information to permit a 
greater and faster development of such 
an important process. The licenses and 
other information were widely offered 
to the industry and complete informa- 
tion turned over to the Government. 

As a result of the new agreement, 
isopropyl ether, hydrocodimer, alky- 
late, and neo-hexane were created. These 
new discoveries were all capable of 
forming aviation fuels of 100 octane or 
higher. New equipment for refineries 
had to be developed, but by 1940 the 
petroleum industry was producing more 
aviation fuel than the military and ci- 
vilian aircraft of the country needed. 

In December, 1940, the late W. S 
Farish, president of Standard Oil Com- 
pany of New Jersey and then chairman 
of the American Petroleum Institute 
committee on defense policies, wrote to 
all the nation’s 100-octane aviation 
gasoline manufacturers, stating that 
though the then existing capacity to 
make 100-octane gasoline exceeded de- 
mand, the construction of additional 
facilities was urgently needed in antici- 
pation of the expanding requirements of 
the ever-spreading war. Farish further 
recommended storage of as much as pos- 
sible of the fuel by the Army and Navy 
in order to keep existing equipment op- 
erating at maximum capacity. In addi- 
tion, he pointed out that at an expendi- 
ture of about $30,000,000 the then cur- 
rent output could be doubled within a 
year. 


Rapid Increase of Production 


American refineries, as of March 1, 
1941, had equipment to produce 16,000 
bbl. of alyklate and 4000 bbl. of hydro- 


codimer per day resulting in conversion 
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Operator opening valve to let a batch 
of selected crude oil flow through to 
the refinery for manufacture of 
100-octane gasoline 
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Looking ahead from a long way back 


From the early days of ‘“‘Colonel’”’ Drake 
and “Coal Oil Johnny,” the chemistry 
of oil has been destined for great things. 
Greater even than the high-octane gaso- 
line which today is propelling planes 
across the sky at 400 miles per hour. 
Greater than butadiene and toluene. 

So, too, with the chemistry of alco- 
hols, phenols, esters, ketones and other 
organic compounds. 

The greater things are sure to come. 
Many are already germinating—secretly 
in some instances—and heading toward 
enriching the world of tomorrow. 


It takes background and experience 
to put into successful production the 
products chemical research has perfected. 
It takes Jong experience and far-reaching 
facilities to design and build new proc- 
essing equipment that can be expected 
to operate efficiently. 


Badger perspective looks through four 
generations toward process engineering 
and plant construction in many future 
fields. Though busy on refining, rubber, 
T.N.T. and other war-aid projects, 
Badger is nevertheless preparing for 
post-war undertakings. . Manned 
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with engineers, designers and draftsmen 
to convert the new miracles of science 
into realities. . . . Equipped to plan, 
build, and to supervise the initial opera- 
tions of complete manufacturing units. 


LICENSING AGENTS FOR THE HOUDRY 
CATALYTIC CRACKING PROCESSES 


E. B. Badger & SONS CO. 


BOSTON... . EST. 1841 


NEW YORK *®* PHILADELPHIA 
SAN FRANCISCO ° LONDON 


PROCESS ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM, PETRO-CHEMICAL AND CHEMICAL INDUSTRIES 
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to about 40,000 bbl. per day of 100- 
octane gasoline. 

About seven months after Farish’s 
recommendations, Harold L. Ickes, then 
Petroleum Coérdinator for War, now 
Petroleum Administrator for War, an- 
nounced that the Nation’s output of 
100-octane fuel was to be tripled. This 
program was to be accomplished by 
building 50 new refineries at a cost of 
$150,000,000. On the day Ickes made 
this announcement, 100-octane gasoline 
production amounted to 40,000 bbl. per 
day with capacity for an additional 
10,000 bbl. per day building. (In 1942 
at least 16 different petroleum com- 
panies were making 100-octane aviation 
gasoline. ) 

The necessity for 100-octane gasoline 
becomes increasingly obvious when it is 
pointed out that after England entered 
the war her need for the fuel increased 
from 5000 bbl. per day at the outbreak 
to more than 36,000 bbl. per day. Rus- 
sian requirements were at first negligi- 
ble, but according to the last available 
reports are now more than 25,000 bbl. 
per day. The United States requires 
more than 50,000 bbl. per day for mili- 
tary use. In addition, high-octane fuels 
must be supplied to a growing Free 
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Aviation gasoline is made from selected crude oils. Operator 

below is shown sampling base stock through a gauge hatch. 

Some of the equipment for making 100-octane can be seen 
in the background 
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French airforce and the Polish airforce. 
Thus, it may be seen that 120,000 bbl. 
per day capacity of 100-octane avia- 
tion fuel program was not excessive. 
After the original goal of 40,000 bbl. 
per day had been trebled to 120,000, 
it was increased to 180,000 bbl. two 
months later; a few weeks later this 
figure had become 250,000 bbl. per day. 


Fluid Catalytic Cracking 


Creation of a new refining technique, 
perfected by the Standard Oil Com- 
pany, provides for the simultaneous 
production of synthetic rubber raw ma- 
terials and an improved quality of 100- 
octane gasoline. This new process, fluid 
catalytic cracking, produces an im- 
proved base stock for aviation gasoline. 
In addition, the process is reported so 
flexible that it may be used actually to 
increase the output of 100-octane gaso- 
line in some refining units. 

Fluid catalytic cracking is regarded 
as the last word in modern petroleum 
refining. Basically, fluid catalytic crack- 
ing is a method by means of which oil is 
cracked into molecules that may be re- 
arranged into many products. The cata- 
lyst speeds up and controls the chemical 
reactions. Raw materials for alkylates 
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are made in these plants, which at the 
same time produce aviation gasoline 
base stocks. Despite the tremendous 
scale of operations of the fluid catalytic 
cracking plant, only nine men are re- 
quired, more in case of emergency than 
for actual operation. There is little 
drama in operation of the plant—oil is 
fed through pipes to reactors, etc., and 
the catalysts to hoppers in freight car- 
load lots. Among the important prod- 
ucts of the catalytic crackers are the 
butylenes, produced in large quantities, 
which are subsequently converted into 
butadiene, a basic raw material used in 
the manufacture of the Buna synthetic 
rubbers. 

At present the Standard Oil Com- 
pany of New Jersey has two catalytic 
cracking plants in operation with five 
additional plants under construction. 
Under rights granted or technical in- 
formation supplied by the company, the 
industry has some 26 catalytic crack- 
ing plants being designed or con- 
structed, each costing about $6,000,000 
to build. These plants will supply 
enormous amounts of blending agents 
for 100-octane gasoline and crude rub- 
ber constituents. 








In modern petroleum refineries catalysts are used to speed 
chemical reactions. Catalysts are used in carload lots in this 
fluid catalytic cracking plant of Standard Oil Company 

of New Jersey 
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Every WeldELL 
can pass this test! 


ES, every WeldELL* can pass this test for true 

circularity—or any other test for dimensional 
accuracy. A number of steps in their production con- 
tribute to this uniform accuracy, and as a final 
precaution every fitting is given a special truing oper- 
ation to bring it to exact size before machining bevels 
and lands. 


Why do we go to all this extra trouble just to pro- 
vide a little greater dimensional accuracy in a rugged 
thing like a welding fitting? The man who uses 
WeldELLS knows the answer to that question. He 
has found that the extr4 lengths to which we go to 
achieve greater accuracy pays dividends in time saved 
on the job—results in better and faster welding. 


Check down the list of WeldELL features and you 
will find that WeldELLS and other Taylor Forge 
Welding Fittings give you the means of doing every 
job as well as it can be done—as easily as it can be 
done—as economically as it can be done. 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: Chicago, P.O. Box 485 
New York Offices 50 Church Street 
Philadelphia Office: Broad Street Station Building 









% No other fittings for pipe welding combine the 

features found in WeldELLS. In addition to ex- 

treme dimensional accuracy these features include: 

'®@ Seamiess—greater strength and uniformity. 

® Tangents—keep weld away from zone of high- 
est stress—simplify lining up. 


® Precision Semen ends—simplify tay- 
out and help insure accuracy. . 


® Selective reinforcement — provides uniform 
strength. é 





_ © Permanent and complete identification mork- 
be wp ot time and eliminates errors in shop 












WeldELLS are only one of many 
Taylor Forge contributions to the 








* WeldELLS and many other Taylor Forge Products are produced in Byers Genuine Wrought Irom. part of U. S, tanks now in action. 
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war effort. For example: huge Rolled 
Steel Rings that are an important 
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Fabricating Special Machine 


Tools by Welding 


x Mills and other equipment used in machining Transite 
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Finished fittings stacked on the dock 


CDPB FEE EEE EEL III ID LDP D DD PDD 
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pipe and connections made from scrap materials 


HIS paper is submitted, not with 
the thought that it is covering any 
new ideas of design or any original ap- 
plication of arc welding, but rather to 
bring to attention what some of those 


'Data and illustrations from a study submitted to th 
James F. Lincoln Arc Welding Foundation by the writer, 
in its recent $200,000 Industrial Progress Award Pr 
gram for reports on advancements and improvements 
made by the applications of arc-welding in design, 


fabrication, construction, and maintenance 
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Mills, or cutters, after having been in 
service for several weeks 





by Sohn MN WH 


Shop Foreman, 
The Farley Machine Works Company 


old ideas mean to us out here away from 
the centers of engineering; to manufac- 
turers, with their mass-production 
problems; and more especially to the 
tool industry, which is now carrying 
more than it has ever before been called 
upon to handle. The first thought of 
the writer is that any new application 
of an old idea is worthwhile. The 
thought in this paper is that whereas the 
application of a well-used idea of weld- 
ing—applied, as in this case, to the 
“mostly scrap” material we had on 
hand—enabled us to do a hard job 
easily and quickly, there we had de- 
velopment. 





A brief word concerning the small 
company by whom the writer is em- 
ployed and the nature of its business. 
It has several small job shops or “‘con- 
tract shops” scattered through the oil 
fields of Kansas. The work consists of 
maintenance and repair of all kinds of 
oil-field equipment — drilling, pump- 
ing, treating, refining, and pipe line. 
Obviously, the three basic operations at 
each shop are blacksmith work, weld- 





JOHN M. WILEY 


attended the Oklahomo Agricultural and Me- 
chanical College where he pursued a mechan- 
ical engineering course—He is shop foreman 
at Hutchinson, Kansas, for The Farley Machine 
Works Company, where he has been em- 
ployed for the last 13% years. 





ing, and machine work. The old adage 
“Necessity is the Mother of Invention,” 
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AMERICA’S FIRST LINE 


OF 


FORGED STEEL UNIONS 
SINCE 1912 


““PETRO,” “HYDRO” and ‘‘MARK"’ Forged Steel Unions began serving 
industry thirty years ago. 


Today these three gallant guys of steel are eager to serve you with extra 
strength to safeguard against extreme pressures and temperatures and 
to insure against stretching and distortion when being made up and 
taken down. Their permanently lubricated and rust-proofed nut threads 
and cold rolled seats are extra added features. 


Order by Trade Name from your nearest Continental Supply Store. 
Manufactured by Clayton Mark & Co., Evanston, Illinois. 





COLD WATER STEAM OR HOT OIL COLD WATER 
OIL OR GAS, —| OIL OR GAS, 


600° F | NON-SHOCK 


STEAM OR HOT OIL 


- 500° F 750° F 850° F NON-SHOCK 500° F 550° F 





1150 Ibs. | 830 Ibs. 630 Ibs. 2000 Ibs. 1150 ibs.' 600 Ibs. 400 Ibs. | 2000 Ibs. 
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The THREE GALLANT GUYS of STEEL 
AT YOUR SERVICE 
” 





THE CONTINENTAL SUPPLY COMPANY 
‘General Offices: DALLAS, TEXAS 
EXPORT DIVISION 
30 Rockefeller Plaza New York City. N. Y. 
: Representatives 
MEXICO ARGENTINA ENGLAND TRINIDAD BRAZIL 
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A close-up in the shop, showing sev- 

eral of the cutters, a few of the finished 

fittings, and in the background a piece 

of the ‘‘stock’’ from which the plugs 
and bushings are cut 
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was never more true than in a shop of 
this kind where at least every other job 
is “something different”. 

It has fallen to the writer’s lot to 
have spent the last 20-odd years in this 
type of shop, the last 15 years in a fore- 
man’s capacity. This is the type of job 
where the foreman is called on to han- 
dle the personnel of from three to a 
dozen men, wait on customers, estimate 
or contract their work, “make” an oc- 
casional machinist or welder out of 
some inexperienced young chap, and 
during that time spend many hours 
making rough pencil or chalk sketches 
in lieu of an “engineering department”. 


Special Tools Needed 


On or about February 1, 1942, the 
writer was asked to estimate and bid on 
a good-sized job of cutting, turning, 
boring, and threading Transite pipe. 
Transite is the trade name applied to a 
non-metallic and non-conductor mate- 
rial being used in pipe and many other 
fittings to combat corrosion, electroly- 
sis, and tuberculation in oil-field and 
many other installations. The machin- 
ing of this material is quite a job, due 
mostly to its abrasive character. Here- 
tofore, this pipe had been joined almost 
exclusively by the use of Simplex Coup- 
lings—a Transite sleeve and two rubber 
rings—but this project called for all 
connections (tees, ells, bushings, plugs, 
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and valves) being threaded to be 
screwed together. The shop problem 
was not only the cutting of holes for 
side outlets in tees, ells, and valves, but 
also the cutting of “stock to size’’ for 
plugs and bushings, ranging in size 
from 12 in. down to 2 in. in diameter. 
The stock for these bushings and plugs 
was sent to us in the form of 50-in. 
O. D. Transite pipe with a wall thick- 
ness of 5 in. Cutting these parts from 
this wall enabled the fiber or lamina- 
tions of the material to give a maximum 
strength to the threads. The buying of 
hollow end mills of special sizes was out 
of the question, of course, not due to 
a prohibitive first cost, but to the fact 
that the tool industry would not, or 
rather could not, take time from na- 
tional defense work for an oil-field in- 


dustrial job of this kind. 


Our thoughts turned to the welder, 
then, of necessity, to the scrap pile for 
material. Scraps of steel pipe, pipe coup- 
lings, pieces of steel plate, and junk 
shafting were cut and welded up into 
nine different sizes of millblanks besides 
several adapters for lathe and drill-press 
drives. In several instances it was neces- 
sary to build-up the end of the mill 
cylinder either on the inside or the out- 
side in order to have the proper width 
of cutting edge and in two instances 
cut down the diameter of the cylinder 
by cutting out a longitudinal piece of 
the cylinder, drawing it down and 
welding it. A “‘standard” thread was 
assumed for all adapters and all mills, 
which made a careful lathe job easier. 
A lathe jig, carrying this same standard 
thread, was made on which all mills 
were screwed for turning and later for 
grinding. After turning and boring the 
mill cylinders, teeth were torch-cut, 
then hard-faced on front, inside, out- 
side, and ends, then returned to the 
lathe where the hard-faced teeth were 
machine ground, with the proper clear- 
ance on all sides. Later it was found that 
an occasional grinding while the mills 
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are in use is a small job, using this same 
jig. 

In making these mills, a little “engi- 
neering” enabled more than one opera- 
tion to be performed with one tool. For 
instance, the outside diameter of one 
mill cuts a hole to be threaded for 4-in. 
pipe, while the plug being cut is the 
right diameter to thread for a 5-in. 
valve stem plug. In fact, by varying the 
thickness or width of the cutting edges, 
14 operations were accomplished with 
only nine tools. 


Cost of Equipment 


The cost of material used in these 
nine mills and their adapters can be 
compared to the price of so many |b. 
of scrap steel, outside of 31% lb. of 
hard-facing metal that cost approxi- 
mately $10.00. Three different kinds of 
hard-facing material were used. Obvi- 
ously, by its length of service is known 
the material to use when it becomes 
time to rehard-face the .tools. 


Labor was as follows: 


Torch cutting time 4 hours 
Welding and hard-facing — 8'/2 hours 
Machine time 49 hours 
Floor time 37. hours 


Grouping all labor and material the 
completed mills, adapters, and jigs cost 
approximately $160. 


There is no way to compare this job 
with any former one or with any other 
method of procedure, for, so far as the 
writer knows, this is the first time there 
has been needed exactly this kind of 
tool to fabricate or cut this particular 
type of material. 


The problem solved was not only one 
of saving time and money, but of get- 
ting tools made that could not even be 
ordered under present circumstances 
and of “getting the job done”. This is 
due, almost exclusively, to that modern 
method of joining metals—welding. 








 s 





PPD OP 


Two of the mills with a lathe adapter and a drill-press adapter 
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LOCKED in 
=” place on bolt 

by grip of tough 
locking collar 


SEALED ot 
top to protect 
working threads 
from corrosion 





HOLDS nut 
thread against 
bolt thread 
— prevents 
oxial play 

















FITS any stand- 
ard bolt. Made 
in all sizes 
and types 
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@ We've made billions of Elastic Stop 
Nuts. 


And to our knowledge not one has failed 
to do its job. 


But the tough nuts we refer to now are 
the fastening problems which looked hope- 
less until Elastic Stop Nuts were used. 


We've met lots of these in our day — and 


licked them. 


There have been plenty of them in war 
production. 


And how well these fastenings have filled 
the bill can best be told this way: 


Every nut we can possibly produce is going 
into war goods. Yet even doubling our 
round-the-clock plant capacity hasn’t let 
us gain on the demand. 


In the days to come there will be many 
peacetime needs for these nuts. 


Some will be simple. Others will look like 
“tough nuts to crack.” 


Our engineers like to meet both kinds. 
They stand ready to share their experi- 
ence with you, work on your fastening 
problem and recommend the proper 
Elastic Stop Nut application for the job. 


ELASTIC STOP NUTS 


Lock fast to make things last 





ELAsTic SToP NUT CORPORATION OF AMERICA 
UNION, NEW JERSEY 
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TROLEUM 
ENGINEER 


pe si Operating Man 


Vocational Class Proceedings in Refinery Engineering 





P 753. 


Refinery Practice for the 





Manufacture of Lubricating Oils 


Class Meeting No. 8 


Nort t the class proceedings, no attempt 
the identity of the pupi il speak- 
of remarks is made a " pupils it 
among the 


ng 


usually nge of discussion 





| men 
lass me t 


Leader: 1 believe the subject of mixed 
solvents probably follows along the ave- 
nue that would be expected. If desired 
results are not obtained with straight 
solvents and it appears that mixing 
would improve the results, that would 
be the logical step. This chapter’ gives 
a number of different mixtures that 
have been found to be helpful, how- 
ever, most of them have not reached 
any commercial stage. Note the variety 
of elements and compounds that have 
been utilized. There is one previously 
discussed; the liquid sulphur dioxide 
and benzol process. There is another 
that Foster Wheeler Company has been 
developing. This is the one using cro- 
tanaldehyde and acrolein. (See Table 9). 
Further information was given to the 
effect of substituting water for acrolein. 
The names used, that are worthy of re- 
membering, is the product called pri- 
mary solvent, very logically, and then 
the second product is called the second- 
ary solvent. 

Pupil: It is possible for either one to 
change during the process, isn’t it? That 
is, in the solvent treating in the refinery. 
The primary and secondary solvents 
might change and the secondary solvent 
might become the primary. 

Leader: 1 think that would be very 
probable. It seems reasonable that this 
might occur. What are some of the rea- 
sons for mixing? If you had a mixture 
such as in the phenol extraction process 
with too much solvent and the selec- 
tivity seemed to be favorable—may you 
add water? What happened to the 
phenol? Why was water added to the 
phenol? 

Pupil: To decrease its solubility. 

Leader: Evidently it has been too vio- 
lent for a certain oil, so that method was 
used to remedy the difficulty. Any other 
comments on mixed solvents? 

ader: As an introduction to Chap- 
ter X1\’, would you assist in interpret- 
ing this ‘low diagram? (Fig. 15.) 

Pupil: ‘the Duo-Sol Process handles 

practically any kind of charge and our 


Chapter XIII, Mod Methods of Refining Lubri- 


cating Oils, Vladimir A. } hevsky. 
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problem is long residuum. Raw stocks 
are picked up and pumped into a mixer. 
In the mixer countercurrent flow is set- 
up. 

The main solvent is pumped in at 
No. 7 extractor. This main solvent is a 
mixture of cresylic acid and phenol and 
has the trade name ‘“‘Selectol.” (See 
Table 10). Our group figured we would 
have to use about 300 percent solvent 
to obtain a 95 viscosity index oil. This 
countercurrent flow comes from the 
No. 7 extractor. Stock is induced at the 
No. 3 extractor and propane induced to 
No. 1 extractor. The runs are immedi- 
ately picked up and transferred into this 
mixer where countercurrent flow enters 
from the black strap layer. In order to 
dispose of it, the paraffinic layer is taken 
off to solvent recovery where any en- 
trained propane is flashed off and the 
“Selectol” is recovered. The propane is 
treated and recovered in the same man- 
ner and this simplified flow is followed 
through all extractors, raw stocks being 
used at the No. 3 extractor. The Duo- 
Sol people, in an article that appeared in 
the June, 1935, issue of The Refiner by 
M. H. Tuttle, of the Max B. Miller 
Company, compared this to a fraction- 
ating tower, inasmuch as there is a frac- 
tionation and a stripping action as in a 
fractionating tower; extracting what 
little of the paraffinic layer that is left 
in the waste layer in the No. 1 and 
No. 2 extractors, and then performing 
what might be called fractionating in 
the other 5 vessels. 

Leader: There is probably some pre- 
cipitation of asphalt due to the use of 
propane. What are the temperatures? 
Approximately atmospheric? I believe 
our book shows 60 to 90°F., so then 
the asphalt propane mixture comes over 


and is joined by the fresh propane. What 
happens with the first propane? Is it 
used to scrub the “Selectol?” 

Pupil: Yes. 

Leader: Why? 

Pupil: To pick up more oil. 

Leader: Evidently it is a necessary 
economy measure. 

Pupil: The wax is not soluble in the 
propane. How would the propane pick 
up the wax that precipitated with the 
asphalt? 

Leader: { think there is a separation; 
the wax goes into the propane phase at 
that stage. 

Pupil: It would seem that paraffin 
precipitated with the asphalt would 
possibly be some type of paraffin that 
would not readily be gotten in with the 
propane again with the raffinate. Would 
that be the case? 

Leader: Yes, I think we discussed that 
before and did not completely answer 
the question. Suppose we are treating a 
light wax distillate, and had come 
through with the cresylic acid and are 
about ready to discharge, but make a 
couple of washes with propane. Do you 
think you would get it out? What 
would be the results? 

Pupil: 1 think it could be gotten out 
all right, but I do not understand the 
physical change that takes place. 

Leader: The wax solubility proposi- 
tion is at low temperature. 

Pupil: The text says that is one reason 
for operating at that temperature and, 
although it doesn’t say, I thought that 
on some oils it would be necessary to 
dewax before treating in this manner. 

Leader: Possibly. In the problem for 
tonight it has been stated as unneces- 
sary. 

Pupil: As far as the viscosity index 





Chemical formula... .. . 
Molecular _— 

Boiling point. . ia,te enews 
Freezing point........... 
Specific gravity at 68°F. (20°C. ) 
Viscosity, — at 85°F. perathcins Came a 
Viscosity, 8. U.V. 100°F. . LO ane Reopen Pn 


err : 
Latent heat of en 
Flash (closed cup). 





TABLE 9 
Properties of Crotonaldehyde and Acrolein 


oc rotonaldehy: de Acrolein 


This table appears as Table 37 on page 153 of the text. 
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CiHsCHO- 
126.3°F (52.4°C.) 
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aa AS now has 61 ISO-FLOW* Furnaces in oper- 
ation and under construction for the manufacture 
of Butadiene, Styrene, Ethylene, Aviation Gaso- 
line and for conventional refinery processing. 


The first ISO-FLOW* Furnace in the State of 
Texas went into operation only two years ago. 


Such acceptance by Texas Petroleum and Chem- 
ical Companies is a most expressive manifesta- 
tion of the efficacy of the ISO-FLOW” Furnace 
design and its collateral saving 
in critical materials. 


















SAVE CRITICAL MATERIALS 


PETRO-CHEM ISO-FLOW* FURNACES 

save 30% to 50% in critical materials, 
eliminate furnace maintenarice and ful- 

* fill all process requirements, efficiencies 
and mechanical standards. They require 

less than half the overall steel—50Y, 

* less alloys — 35% less headers — 30Y, . 
less furnace tubes—50¥Y, less refractories 

—40%, less foundations—no indepen- 

* dent stack and 75%, less ground space. 


PETRO-CHEM DEVELOPMENT CO., inc., 120 East 4ist STREET, NEW YORK, N. Y. 


Representatives: Bethlehem Supply Co., Tulsa, Houston, Los Angeles Faville-Levally Corp., Chicago 
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number is goncerned, one laboratory at 
least has a hexane dewaxing system that 
will obtain the original viscosity index. 
It is possible to start with a viscosity 
index of from 110 to 112, and get it 
back to 98 to 100. 

Leader: Do they test the raffinate? 

Pupil: Yes. ; 

Leader: What kind of pressures would 
you want on that system? What would 
be the limiting factors? Would the wax 
—temperature of the solution—limit 
the low temperature range? 

Pupil: It would have a lot to do with 
it. 

Leader: This temperature will be 
nearly as low and still obtain the ex- 
tracts from the “Selectol” at this point. 
It seemed to me that that must be the 
way it would be governed. The pressure 
would be higher then; therefore, the 
operating pressures will be governed by 
wax in one instance, and the vapor pres- 
sure of the propane solution in the other. 

Pupil: One article stated that the raf- 
finate went into the flash tower at 250- 
lb. pressure. 

Leader: Would you get the idea that 
these vessels were operating under that 
pressure? 

Pupil: Yes. 

Pupil: Vessels operate at a tempera- 
ture from 105 to 110°F. 


Pupil: He is talking about actual op- 
eration. 

Leader: That is what we want. 

Pupil: Would that require a pressure 
of 300 lb? 

Pupil: The actual is 215 lb. The 300- 
lb. figure might be a design figure. 

Leader: We will say 300-ib. design 
and maybe 215-lb. operating pressure. 
We will all agree that those pressures 
are going to be subject to the wax situ- 
ation and it is quite conceivable that 
some of the charging stock will have 
waxes that will make it necessary to 
dewax before operation. 

Pupil: The author states that low 
temperature is to be avoided due to 
emulsification difficulties. A table shown 
in this original article gave a list of sev- 
eral charging stocks that were handled 
in the pilot plant. One of these examples 
lists a Panhandle Overhead (Dewaxed), 
and I believe that it might be necessary 
to dewax some stocks that have a high 
percentage of wax. 

Leader: Do you remember some of 
the Panhandle crudes? Shipments of 
that crude oil, ordered by certain re- 
fineries, were transported in box cars. 
Probably that material would be below 
the range of satisfactory treating. What 
is your idea regarding the yields that 





would be obtained on the stock we pro- 
pose? 

Pupil: The yields vary considerably. 

Leader: Group No. 1, what kind of 
yields do you have? 

Pupil: 74 to 77.8. 

Leader: Group No. 2? 

Pupil: We decided on 75 percent with 
95 viscosity index number. 

Leader: Group No. 3? 

Pupil: 70 percent undewaxed or 35 
percent dewaxed. 

Leader: Group No. 4? 

Pupil: We have an actual 98 to 100 
viscosity index ranging from 70 and 80. 

Leader: Group No. 5? 

Pupil: We figured 83 percent. 

Leader: You get the contract. 

Pupil: Yes, but there is a catch to 
ours. We assumed that the long residu- 
um would have a 75 viscosity index to 
start with. We assumed 42 percent— 
down to 22°A.P.I. to save our good 
wax. 

Leader: What method did you use to 
get that yield? 

Pupil: We decided that a good engi- 
neer never guesses—he always estimates. 

Pupil: We used a group of tables and 
selected one that fitted our problem, 
then figured an average between all of 
them. 

Leader: Our group used the curve and 
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Fig. 15. Duo Sol Solvent Extraction Process 
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@ Pictured at left is 
an integrated Hudson 
cooling system; an in- 
duced type mechan- 
ical draft cooling 
tower, with wide 
base housing Hudson 
atmospheric coolers. 








Whether forced draft, induced dratt 
or natural draft, Hudson Cooling 
Towers have these things in com- 
mon—dquality in design, in materials, 
in mill workmanship, and in field 
erection. 


Even now, prompt shipments are 
being made from our modern cooling 
tower mill at Houston, which has re- 


cently been more than trebled in size. 


Research and field experimental 
work in constant search for improve- 
ments in design and _ construction 
have been a major factor in the con- 
stantly increasing preference for 
Hudson Cooling Towers. Let us dis- 
cuss our new important and distinctive 
details of design with you. 


HUOSON ENGINEERING CORPORATION 


FAIRVIEW STATION @® HOUSTON, TEXAS 
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with some galculations arrived at our 
figure. We began with a 75 viscosity in- 
dex number, which is a very choice 
Oklahoma City residuum. 

Pupil: What type of cut did you take 
off on the vacuum unit? 

Leader: Long residuum. 

Pupil: You took a high wax cut off 
there? 

Leader: No, we assumed the cut com- 
plete. Supposing that you had gone to 
the use of a vacuum unit, an overhead 
cylinder stock made, and the overhead 
cylinder stock charged through this sys- 
tem. In the discussion of the Duo-Sol 
Unit there was mention regarding the 
possible difficulties. Would you antici- 
pate any trouble? 

Pupil: Would the wax give you more 
trouble? 

Leader: Do you have any history on 
that subject? On page 155, in the text, 
the second paragraph under ‘‘Paraffinic 
Solvents” states: 

“Although paraffinic solvents are 
generally considered to have preferen- 
tial solvent action toward the desirable 
oil constituents, this is, apparently, open 
to question, particularly in the absence 
of asphalt.” 

I don’t know whether asphalt would 
be considered absent, but the general 
comment has been made by some opera- 
tors that the presence of asphalt is really 
desirable but indications are that there 
may be some difficulties, and that state- 
ment would perhaps point the way, as 
mentioned, to lessen the quantity of the 
asphalt. If such were the case, it appears 
that those operators who have used the 
Duo-Sol Process have ended by using 
residuum oil. Do any of you know any 
vacuum overhead distilled products that 
are being refined by Duo-Sol? Why do 
you think it might be better to run an 
oil through this Duo-Sol process rather 
than vacuum distill? 

Pupil: It probably increases the yield 
of heavy lubes; vacuum distillation ends 
up with tar. 

Leader: This tar is a decidedly inter- 
esting subject. In several instances, the 
work that has been done has given some 
rather interesting results that we will 
discuss later. 

Pupil: How about the color factor? 

Leader: Separation by this process is 
reported to give a better color. 


Pupil: 1 am of the opinion that when 
you begin refining Oklahoma City re- 
siduum to 100 viscosity index number, 
you are going to have to use a little dye 
in the lubricating oil to obtain a con- 
ventional color. 

Pupil: 1 think they are getting an 
exceptionally good color. 

Pupil: What do you mean; light 
color? 

Leader: A few customers have an 
idea that bloom means something; the 
light oils do not have so pleasing a 
bloom. 

Pupil: The oils produced by this proc- 
ess differed very little from our conven- 
tional color. 

Leader: The oil is filtered—the colors 
are improved with regard to bloom. 

Pupil: 1 do not mean that the bloom 
was improved particularly, but the ac- 
tual color of the oil. The samples we 
observed were taken from actual sol- 
vent treating operation and compared 
favorably with the samples from our 
own operations. 

Leader: The raffinate from this may 
be as light as 1!4 NPA, which is a very 
high degree of decolorizing. 

Pupil: We have a gravity reduction 
that is rather interesting, and it might 
be well to compare it with the actual 
gravity obtained on the tar in the vacu- 
um unit. I think the loss in reducing 
22-gravity residuum is about 8 '2 A.P.I. 
gravity. 

Leader: Which is above the specific 
gravity. This extract then is what? 

Pupil: I think about 12 from vacuum 
distillation. 

Pupil: It is lower than that in the 
above one. 

Pupil: Residuum is about 25 to 26, 
and the vacuum tar is reduced to a 
gravity somewhat comparable. 


Pupil: Speaking about bloom—do 
you consider that the same as the cast? 

Leader: Yes. 

Pupil: Specific gravity of this naph- 
thenic layer is given as 1.03. 

Pupil: It is about 81%, although the 
vacuum unit tar was about 12. 

Leader: It is not ordinarily. 

Pupil: We used to run those under 
control and had to make salt solutions. 

Leader: How do you estimate the 
gravity? 























TABLE 10 
Properties of Cresylic Acid and Cresol 
Cresylic acid Cresol (mixture of 
meta- and para-) 
Chemical formula. . . . CsH, (CH3) (OH) 
RAPE CSS enna ony peer One taerenne een Te MN err ee 108.10 
Boiling point......... 365—400°F. 396°F. 
Specific gravity at 68/68°F . . 1.045 1.035 
Specific heat, B.t.u./lb./°F......... 0.53 0.525 
Latent heat of vaporization, B.t.u./Ib 180 178 
I ER ccc kackncecanngascvingveseesQiceseeal Svenasods 186°F. 
I En I ce ic uke weknoakeocdveSauall . Sbseewee 281°F. 
This table appeared as Table 38 on page 158 of the text. 




























































Pupil: 1 do not remember, but it is 
heavier than water. 

Leader: had in mind around 7 or 8 
gravity. 

Pupil: 1 think that is about right. 

Leader: \t seems to be pretty close. Is 
that the naphthenic layer or extract 
from that layer? 

Pupil: The extract. 

Leader: Do you recall the character- 
istics of your cresylic acid? It has a boil- 
ing point of 390, I believe. 

Cresylic 
acid Phenol Propane 
Boiling point 365-400 361 —44 
Sp.gr.68/68°F. 1.045 1.072 0.511 

What causes the variations in the 
amounts of phenol used? Isn’t that one 
of those mixed solvents that is varied? 
How about propane? Does this family 
have quite a strong solvent power? 
Would you expect it to have a high sol- 
vent power? 

Pupil: Yes. 

Leader: What happens to the phenol 
again? 

Pupil: The cresylic acid usually con- 
tains from 20 to 40 percent phenol as 
naphthenic solvent. 

Pupil: \s phenol being used to increase 
the selective power or to decrease the 
solvent power of cresylic acid? 

Pupil: The mixture of phenol and 
cresylic acid for the naphthenic solvent 
permits adjustment of its composition 
to allow extraction within the desired 
temperature range. 

Leader: What are the results in the 
variation of the amount of propane that 
is used? Referring to Table 11, with 
100 percent cresylic acid and 200 per- 
cent propane, there is an 86 percent 
yield of 84 viscosity index number. 
What is the result of keeping the cre- 
sylic acid percentage the same and in- 
creasing propane to 600 percent? 

Pupil: The yield is increased and the 
viscosity index number is decreased. 

Pupil: You would produce less of the 
undesirables. 

Leader: Do you think that the pro- 
pane removed the acid? You must have 
a strong solvent power, so that when 
more and more propane is obtained, ex- 
traction of the cresylic acid is started 
and the oil is taken back out. You have 
100 and 200 percent by weight cresylic 
acid, respectively, and then increase to 
300, leave the propane alone, and what 
happens? 

Pupil: The yield goes down and the 
viscosity index number goes up. 

Leader: Then you go up to 300 and 
600 percent and leave the cresylic acid 
alone and you have a repetition of the 
same result as at first. It would appear 
that there is a considerable flexibility 
possible between the selectivity and sol- 
vent power by varying these ratios. Has 
this been made clear to everybody? Are 
there any questions? 

Pupil: 1 suppose then that the pri- 
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PRODUCTS ARE 


* DESIGNED to RAISE 
* OPERATING STANDARDS and 
x LOWER YOUR COSTS 















High Operating Efficiencies 
and Low Maintenance Costs 


More steam per dollar of investment— 
because Vogt steam generating equip- 
ment is designed and built to fit in with 
DY specific operating conditions. Vogt 
boilers are available in bent tube types 
and straight tube, forged steel sectional 
header types for solid. liquid, or gaseous 
fuels, as desired. Three-drum types 
can be supplied to fit any conditions of 
restricted installation space. 


Vogt 


PRODOGin 


For Oil Refineries, Chemical Plants, 
Power Plants and Related Industries 




























Drop Forged for Safety and Economy 
under the Most Trying Conditions 


Valves, Fittings and Flanges by Vogt—the 
choice of operating men everywhere for safe 
and sure regulation of the high pressure and 
high temperature liquids and gases used in | 
modern process work. 


i 





Meeting the Demands for Operating Security HENRY VOGT MACHINE CO. 


LOUISVILLE, KENTUCKY 
Vogt has every facility for the fabrication of stills, towers, NEW YORK + PHILADELPHIA + CLEVELAND + CHICAGO + DALLAS 
continuous rotary filters, filter presses, oil chilling machines, 
heat exchangers, etc., and these products are serving the 
petroleum industry around the world. 





To Combat Corrosion and Product Contamination Steps Tonnage Up and Costs Down | 


Process equipment made from special metals and alloys for Our experience of more than 50 years in building profit-mak- 
the exacting service of the chemical plant is fabricated in ing ice and refrigerating machinery is at your command. We | 
our modern shops for many of the well known chemical make complete units for ice and cold storage plants, packing 
companies. plants, dairies, breweries, chemical plants, oil refineries, etc. 
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\ TABLE 11 
Duo-Sol extractions of Mid-Continent Residuum 
Percent weight of solvents Raffinate Properties of dewaxed raffinate 
employed yield 
percent Viscosity Carbon Color Lovibond S.U.V. at 
Cresylic acid Propane volume index residue Y in. cell 210° F. 
100 200 86 84 1.1 525 115 
100 600 90 77 10 260 124 
300 200 74 96 05 325 104 
300 600 81 91 05 165 103 
This table appears as Table 40 on page 160 of the text 








mary purpose of the process is removing 
asphalts? 

Leader: Yes. You would infer that 
the presence of propane at these temper- 
atures would do some deasphalting so 
this gives two stages of the process, de- 
asphalting and de-resining. 

Pupil: How is the oxidation stabil- 
ity? 

Leader: Very good, in general. What 
would be the inclination on refining 
these oils to a given viscosity index 
number or oxidation values? 

Pupil: 1 would say good oxidation 
number at the present time and a few 
years ago it would have been viscosity 
index. 

Pupil: 
gether. 

Leader: Apparently so. For good ox- 
idation values yau probably will have 
90 or above viscosity index. In some 
other areas you would have something 
under that. That brings us back to the 
probability that we will still have a 
considerable interest in the geography 
of the crude oils. Some people thought 
solvent refining was going to eliminate 
the factor of geography. 

Pupil: There is a top limit on the 
viscosity index, however. 

Leader: What is the top level? 

Pupil: Removing inhibitors. Oxida- 
tion inhibitor and stability inhibitor. 

Leader: 1 think that it is proper to 
state that each process has its merits 
and there are going to be many different 
processes developed in the future. Let us 
have the next group. 

Pupil: Several times reference has 
been made to the work that Dr. Freder- 
ick Rossini has done. Some groups were 
trying to find out just what lube oil 
was composed of, and so split it up. 
Rossini worked with a lube fraction 
from a Kay County crude—the frac- 
tion being the upper 5 percent of a 12.5 
percent residuum and the lower 5 per- 
cent of the lube fraction. The above 
percentages are based on crude. Consid- 
ering the above 10 percent as 100 per- 
cent of the oil under observation, the 

split-up was made as follows: 35 per- 
cent wax, 35 percent water white oil, 
22 percent extract, and 8 percent as- 
phalt. The methods of separation will 
not be considered here. 

Composition and characteristics of 
the four separated groups of oil are ex- 
plained in Table 12. That group of 


I think they usually go to- 


96 


molecules in the water white oil had a 
viscosity of 100-500 at 100 Saybolt and 
the viscosity index number ranged from 
90 to 110. That was the reason for my 
statement that probably this oil that 
they were refining to 100 viscosity in- 
dex number was rather a light color 
because in that portion of his lubricat- 
ing fraction he only gets 90-110. The 
100 percent is the lube fraction and 
would be comparable to a portion of 
wax distillate, all of the heavy wax dis- 
tillate, and a portion of overhead cylin- 
der stock from a vacuum operation, and 
the finished oil with a viscosity at 210 
is about 30-35 seconds. Note that vis- 
cosity index on the 22 percent lube ex- 
tract fraction was minus 80 to minus 
150, which is rather low. He has taken 
out the molecules with 3 aromatic rings 
and one naphthene ring. We were talk- 
ing about removing aromatics. You can 
see just what that does. He did not state 
specifically, but he did say that if a 
molecule contained one naphthenic ring 
and 3 aromatic rings that the viscosity 
index would be a minus 1600 if the 
number of carbon atoms in the side 
chains was 5. Reference was made one 
time regarding the possible use of a pres- 
sure still product as a source of lube oil. 
Cracking does away with this paraffinic 
side chain and from the cracking proc- 
ess you probably would not have a 
chain, therefore, a very low viscosity 


index. That takes care of the molecule 






















































with 3 aromatic rings and if the mole- 
cule has two aromatic rings with 7 
carbon atoms in the side chains you 
still have a minus 365 viscosity index 
number, so that is still low. There is 
only one other fraction on which I have 
the individual viscosity index number, 
and that is the 2 naphthenic rings and 
one aromatic ring. The viscosity index 
number is 35. The carbon atoms in the 
side chain were 14, so you can see the 
significance of an oil being paraffinic 
from that. In the 35 percent wax, some- 
one mentioned that it is quite a large 
percent, but 17 percent to 9 percent of 
this consists of molecules of 1, 2, or 3 
naphthenic rings. You can see that a 
large portion of this first cut is the same 
type molecule, but he explains the fact 
that they are in this wax portion by rea- 
son of the fact that the melting point 
is not determined by the type of mole- 
cule, but on its symmetry. So undoubt- 
edly these in the water white oil are not 
symmetrical. The other portion of the 
wax was 18 to 26 percent paraffin and 
possibly fsoparafin. This chart to me 
definitely proves we want to get rid of 
aromatics. 








Pupil: By hydrogenation you can pos- 
sibly increase the yield from 35 to 57 
percent and still remove the same 
amount of wax. If this wax could be 
split up, the normal paraffines and 1, 2, 
and 3 naphthenic rings, then the pour 
point on the 1, 2, and 3 naphthenic rings 
could possibly blend this back up here 
in the water white oil and raise the vis- 
cosity index number above this figure 
(90 to 110.) 

Leader: Did he bring out that the 
n-paraffins are crude scale waxes and 
isoparaffins are amorphous waxes? 

Pupil: He did not bring that out, but 
I assume that is true. 

(To be continued ) 




















TABLE 12 
Water 1 Naphthene ring +paraffin groups 5.3) Viscosity 100 to 
white 2 Naphthene rings +paraffin groups | 15.7 § 500@100 V.I. 
oil 35 3 Naphthene rings +paraffin groups 11.2490 to 110 
percent ———— — + — 31 to 26°A.P.I. 
1 Naphthene ring +1 erematic ring +-paraffin groups \ 28 
2 Naphthe ne rings +1 aromatic ring +paraffin gro: Ips 
22 2 Naphthene rings +paraffin groups || , 1) Visec eaity 1000 to 
percent | 3 Naphthene rings _+ paraffin groups j | 9000@ 100 V.I. 
Intermediate} --— wa aa r -80 to — 150 
or extract | 2 Naphthene rings+-1 aromatic Fi ring : +paraffin groups | | 5 12°A.P.I. 
3 Naphthene rings+1 aromatic ring +paraffin gro: Ips f 35 
2 Naphthene rings+2 aromatic rings+paraffin groups 3.3 365 7C 
1 _Naphthene ring +3 aromatic rings+ paraffin groups 6.6, 1600 5C 
Wax 35 ry 2 or 3. Naphthene rings +paraffin groups 17 to 9 
percent | N- paraffins + possible ‘iso-paraffins : é | 18 to 26 
Asphalt | | 8 percent | No data. 8° 
eee: ae : —— come 
Naphthene Aromatic C in side | —- Viscosity, .U.@ |Viscosity index 
rings rings chain 100°F. | 210°F. 
1 3 5 410 30 — 1900) 
4 0 5 | — 3 
2 2 7 | — 365 (24 C's in side chain 
4 0 7 z= 150 
: : . | | 40} 26 C's in side chain 
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eee THAT SERVE EACH OTHER 


The mighty guns of the Navy protect the 


rights of America...to live, to work and to 


progress in our American way of life. 


Throughout the country great refineries 
produce the many petroleum products that 
help to move, maintain and fire the mighty 
guns that help-protect our way of living. 

Refiners have the responsibility of keeping 
their refineries on the line, so that our armed 
forces will not want for fuel oil, gasoline, lubri- 
cants, toluene and butadiene. Petreco Desalt- 


ing is helping many leading refiners stay on 


PETROLEUM RECTIFYING COMPANY 
5121 S. WAYSIDE DRIVE, HOUSTON, TEXAS 


648 EDISON BUILDING, TOLEDO, OHIO 


530 W. SIXTH STREET, LOS ANGELES, CALIF. 
Representatives in all principal fields and 


refining centers. 


stream for longer periods than ever before. 
Refiners enjoying Petreco Desalting protec- 
tion cite freedom from coking and plugging, 
increased through-put and product improve- 


ments as direct benefits from desalting. 


To assist the refining industry, Petreco en- 
gineers are always available for surveys of salt 
problems. ..Petreco laboratories are ready at 
all times to provide accurate salty crude 
analyses and information...the Petreco engi- 
neering department can furnish estimates and 


flow diagrams for large or small capacity units. 
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General view of Phillips’ catalytic unit 
where Cycloversion was developed. 
Catalyst chambers are between towers 
and heater 
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Cycloversion Process Produces Ingredients 
For Aviation Gasoline 


xt Naphthas resulting from thermal operations converted 
catalytically to aromatic rich stocks 


YCLOVERSION is a process de- 
C veloped and recently announced 
by Phillips Petroleum Company for the 
manufacture of high quality aviation 
fuel ingredients. Naphthas produced in 
thermal operations are converted cata- 
lytically to aromatic rich stocks for use 
in aviation gasoline. 

The necessity for maximum develop- 
ment of catalytic conversion processes 
at this time is obvious. Better fuels make 
possible the development of better en- 
gines. The extension of fighting fronts 
to all parts of the globe is demanding 
from the industry enormously increased 
quantities of aviation fuel. The Cyclo- 
version process helps on both counts, 
for it not only aids in meeting the in- 
creased quantity demand but also can 
provide aviation fuel much superior to 
present-day: 100-octane. 

After years of laboratory and pilot 
plant investigations, the company in- 
stalled, at one of its refineries, a new 
unit incorporating the many unusual 
design features of Cycloversion. Oper- 
ation of this unit has verified the results 
of the earlier and continued small-scale 
experimentation. It has also supplied the 
necessary engineering data for large 
Cycloversion units that embody many 
new features of design and operation. 


An outstanding feature of the proc- 
ess is the extensive production of aro- 
matic hydrocarbons in the gasoline boil- 
ing range, resulting from Cycloversion 
of a selected gasoline or naphtha type 
charging stock. The extent of cycliza- 
tion is demonstrated by the fact that 
aviation gasoline fractions may be ob- 


98 


tained containing up to 90 percent of 
aromatics with very small amounts of 
olefinic unsaturates. The principal by- 
products include butylene and isobu- 
tane, which are valuable as alkylating 
agents. Conversion is accomplished with 
high process efficiency. 

In the course of studying process va- 
riables, the Cycloversion unit has been 
operated on stocks ranging from light 
gasolines to heavy gas oils. For aviation 
stock preparation, excellent results have 
been obtained by processing selected 
naphthas derived from gas oil or topped 
crude thermal cracking or from gas re- 
version operations. Maximum yields of 
high quality gasoline are obtained, along 
with valuable gaseous by-products and 
minimum dry gas and carbon. These 
results are accomplished by adjustment 
of the conversion conditions (tempera- 


ture, pressure, concentration, contact | 


time, and cycle length) to suit the qual- 
ity of the charge whose characteristics 
will vary with source, boiling range and 
previous treatment. 
Description of the Process 
Cycloversion involves passing the 
feed through a conventional heater 
where it is vaporized and raised to con- 
version temperature. The design of the 
furnace and the -method of operation 
provide for control of thermal decom- 
position. The heated vapors pass through 
the catalyst chamber at moderate pres- 
sures and at relatively high flow-rates. 
Processing of the charge is made con- 
tinuous by the alternate use of two or 
more catalyst chambers. Reactivation 
of the catalyst is accomplished by con- 


trolled burning of the carbonaceous ma- 
terial that accumulates during the pro- 
cessing of the charge. 

The length of the process period de- 
pends upon the characteristics of the 
charge stock and the desired depth of 
conversion. Typical process periods dur- 
ing the production of high quality avia- 
tion stocks range from one to five hours. 
This provides ample time to permit the 
use of very simple control equipment in 
alternating the catalyst chambers be- 
tween process and reactivation. 
Catalyst 

Cycloversion catalysts are character- 
ized by long service life and resistance 
to poisoning. Steam is used in both the 
process and reactivation steps without 
injury to the catalysts. Simplified and 
rapid reactivation is made possible by 
the ability of these catalysts to with- 
stand high temperatures. 

Features of Process 


Cycloversion has many features, 
among which are: 

1. The simplicity of the fixed cata- 
lyst bed. 

2. Simplicity of design and ready 
convertibility of existing refinery fa- 
cilities, which permit substantial sav- 
ings of critical materials. 

3. Long process periods. 

4. Rugged, long-lived, and inexpen- 
sive catalysts. 

5. Precise process control. 

6. Flexibility with respect to charge 
stocks and products. 

7. Low investment and operating 
costs. 
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SIZED IN COMPRESSION 


Originally made slightly oversize, 

the Midwest Elbow is then reheated 

and reduced to accurate size and 

shape in dies which compress the 

metal at a forging heat—it is not 
, extruded or stretched. 


STRESS RELIEVED 


Reheating to a torging temperature 
normalizes both the plate and the 
weld, relieving the stresses set up 
during the forming and welding 
operations. 


MIDWEST PIPING & SUPPLY CO., Inc. 


DIMENSIONAL ACCURACY 


Compression-sizing assures excep- 
tional dimensional accuracy and 
uniformity. Special tools machine 
the ends to exact included angle. 


UNIFORM WALL 
THICKNESS 


and true circular cross section are 
inherent advantages resulting from 
the unique manufacturing process. 


TANGENTS 
All Midwest Elbows have 


tangents that facilitate the 
lining up and welding. 


‘LONG TANGENTS’’ 
AT SAME PRICE 


Optional is Midwest “Long Tangent” 
elbow which adds 25% of the nomi- 
nal pipe size to the center-to-end 
dimension of the American Standard 
Elbow at no increase in price. 


Main Office: 1450 South Second St., St. Louis, Mo. 
Plants: St. Louis, Passaic (N.J.) and Los Angeles 
Sales Offices: Chicago—645 Marquette Bldg. * Houston— 
229 Shell Bldg. * Los Angeles—520 Anderson St. - New 
York—(Eastern Division) 30 Church St. * San Francisco— 
535 Call Bldq. * Tulsa—533 Mayo Bldg. 


MIDWEST WELDING FITTINGS SAVE TIME, IMPROVE THE DESIGN, AND REDUCE THE COST OF PIPING SYSTEMS 
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Natural Gas Pipe Line Dehydration 





Diethylene glycol solution plants. 
The first two plants using this material 
went into operation in January, 1937. 
The operation of one of these plants at 
an average pressure of about 400 Ib. 
shows a total consumption of glycol of 
0.22 Ib. per 1,000,000 cu. ft. of gas 
treated. The other plant operating at a 
somewhat lower pressure shows a con- 
sumption of 0.501 lb. The correspond- 
ing costs including operation, mainte- 
nance, glycol make-up, and prorated 
fuel are 31.6 cents and 32.9 cents per 
1,000,000 cu. ft. treated, respectively. 

This operator reports no troubles 
with corrosion in any part of the sys- 
tem, but states he found it desirable to 
install filters in the solution stream to 
keep the solution free from foreign 
materials. 

The same operator reports extremely 
satisfactory operation of a combination 
dehydration and hydrogen sulphide re- 
moval unit using a mixture of mono- 
ethanolamine and diethylene glycol un- 
der the Girdler patents. No figures re- 
garding operating costs are given for 
this unit. 

Another diethylene glycol plant op- 
erating at an average pressure of about 
300 Ib. per sq. in. with gas temperatures 
running greater than 90° under heavy 
load conditions reports an average gly- 
col consumption of 0.811 Ib. per 1,000,- 
000 cu. ft. of gas processed during 
1942. The solution circulating pumps 
in this plant are of the packed piston- 
type, and the operator states that they 
have had persistent trouble in maintain- 
ing the packing rings on the pistons. 
This experience brings out the fact that 
packed piston-type pumps are generally 
not satisfactory for this sort of service, 
and that the plunger type is to be pre- 
ferred. 

This operator reports no difficulties 
of any kind resulting from corrosion or 
glycol decomposition. Inspection of the 
reboiler case last summer disclosed a 
considerable deposit of a black gummy 
substance on the lower head of the ver- 
tical reboiler unit, but there was no 
apparent fouling or clogging of the re- 
boiler tubes themselves. 

The largest dehydration plant using 
diethylene glycol solution was changed 
over from operation using refrigerated 
calcium chloride brine to operation with 
the glycol solution late in 1940. This 
plant operates at an average pressure of 
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PART 2 (Concluded) 


by Henry Y) Whde 


President, Parkhill-Wade 












Completely automatic diethylene glycol dehydration plant. Capacity, 
60,000,000 cu. ft. per day at 1000-Ib. pressure 
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about 500 Ib. An exceptionally low 
overall loss of glycol solution is report- 
ed, averaging slightly under 0.25 Ib. per 
1,000,000 cu. ft. of gas processed. No 
other separate cost figures are kept. 


A puzzling and not yet fully ex- 
plained case of corrosion was experi- 
enced in this plant. In the hope that the 
experiences with corrosion there may be 
of value to other operators, the condi- 
tions are reported rather completely as 
follows. 

Within a few months after the plant 
was placed in operation the seamless 
steel tubes in the solution heat exchang- 
ers failed through corrosion. Investiga- 
tion of the products of corrosion showed 
cakes of black material consisting of 
ferrous oxide and iron sulphide. As the 
gas contains small amounts of mercap- 
tans, but no detectable traces of hydro- 
gen sulphide, it was concluded that the 
formation of the sulphide of iron must 
have been caused by the decomposition 


of mercaptans through the agency of 


heat and the action of some unknown 
catalytic material in the system. 

Before the occurrence of the active 
corrosion was discovered the still base 
temperature had been maintained at 
about 320°F, Acting on the theory that 


rere 
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the conversion of mercaptans into hy- 
drogen sulphide might have been caused 
by this exceptionally high still tempera- 
ture, the control point was lowered so 
as to carry the still base at about 280°F. 
At the same time the pressure on the 
still was lowered from 10 Ib. to 3 Ib. 
gauge. 

Before this change was made the 
overhead vapors from the still had con- 
sistently given a positive test for the 
presence of hydrogen sulphide, but after 
this change in still operating conditions 
the hydrogen could no longer be de- 
tected. 

In order to make sure that the com- 
paratively slight change in still operat- 
ing conditions had removed the cause of 
the corrosion, a one month’s trial run 
was then made with the still base tem- 
perature maintained at 290°F. Toward 
the end of this run the glycol began to 
turn black, showing signs of the forma- 
tion of iron oxide and sulphide. Upon 
again lowering the still base tempera- 
ture to 280°F. the glycol cleared up 
after about a week of operation at the 
lower temperature. 

Similar corrosion was experienced 
with the admiralty bronze tubes in the 
still reboiler. In this case the corrosion 
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Gas Processing Plants! 


cA Message to 
Recycling Plant Operators and 


Natural Gasoline Manufacturers 


You, as well as we, are well aware that this ever-growing industry 
demands an ever-increasing program — plant enlargement to 
increase production of butanes and propane and super-fraction- 
ating equipment for more selective recovery of hydrocarbon frac- 
tions; also gas dehydration units to condition gas for pipe-line 
delivery, etc. 


We Offer... 


—Natural Gasoline and Recycling Plants on a turnkey basis 
—in our usual complete manner, delivering them to our 
clients as complete units, operating at proper efficiency. 





—A 3-fold service and responsibility within one organiza- 
tion; of Engineering, including design and processing 
work; Fabrication of all processing equipment in our own 
shops, Field Construction with our own personnel and 
equipment. 





Increase the life and Enlarge and equip 


value of your your plant to meet 


investment present needs 


PARKHILL WADE 
1625 SGUTH ALAMEDA STREET 
LOS ANGELES CALIFORNIA 


AFFILIATED WITH 


THE STEARNS-ROGER MANUFACTURING CO. 


1720 CALIFORNIA STREET © DENVER, COLO. 
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was nearly uniform over the entire area 
of the tubes, so that they became so thin 
as to collapse finally under the external 
steam pressure before any pitting had 
occurred. This is the first example of 
corrosion of this kind that the writer 
has seen. 

The above éperating experience offers 
an interesting field for investigation, 
which will be undertaken when oppor- 
tunity affords. In the meantime, if cor- 
rosion is encountered in systems where 
mercaptans are present in the gas the 
points brought out may provide a meth- 
od of controlling it. 

Combination sulphur removal 
and dehydration plants. A report 
from one of these units using a mixture 
of monoethanolamine and diethylene 
glycol solutions shows the following 
general facts: The plant has been in op- 
eration about 15 months treating gas 
containing 900 to 1000 grains of hy- 
drogen su!phide per 100 cu. ft. The gas 
is desulphurized and dehydrated to dew- 
points of approximately 35°F. in a sin- 
gle contacting tower. Quantitative de- 
terminations of hydrogen sulphide in 
the outlet gas show negative up to a 
maximum of 0.2 grain per 100 cu. ft. 

No corrosion or other operating trou- 
bles have been reported. 

The very large amount of hydrogen 
sulphide removed from the gas is the 
equivalent at full load of about 14,000 
lb. per 24 hours of sulphur. The safe 
disposal of this large volume of poison- 
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ous gas is accomplished by burning it at 
the top of a mast about 100 ft. high. 
The sulphur dioxide resulting from the 
combustion is diffused enough to cause 
no difficulties around the plant. 

Solid adsorbent type plants. We 
have several reports from plants using 
Florite and activated alumina that give 
only general overall operating results 
without costs or other details. The old- 
est of these plants with which we are 
familiar went into operation early in 
1940. The owners report entire satis- 
faction with the operation and state 
that the original bed of Florite appears 
to be good for an indefinite service. The 
substance of these general reports indi- 
cates that the two forms of alumina 
now available for this purpose offer the 
most satisfactory performance that has 
been obtained by solid adsorbents. 


Miscellaneous Data 


Five graphs are presented with this 
article, providing the basic information 
required for the rough design of the hy- 
groscopic solution type plants. Similar 
data bearing on solid adsorbent type 
plants are given.*:'® The writer’s ex- 
perience with plants of this type is not 
yet complete enough to permit addition 
of other material to the information 
contained in these references. 

Fig. 3 presents a chart showing water 
vapor content of natural gas consisting 
principally of methane and other par- 
affin hydrocarbons that has been pre- 






pared from a study of the papers by 
Laulhere and Briscoe, and by Deaton 
and Frost.?*:** Laulhere and Briscoe re- 
ported in the Fall of 1939 on an inves- 
tigation to determine the effect of pres- 
sure on the water-carrying capacity of 
natural gas, finding that the water 
vapor content of a typical California 
natural gas at 60° F. under a pressure 
of only 500 Ib. per sq. in. gauge showed 
a water content about 31 percent higher 
than it would have contained had the 
gas and water vapor followed the ideal 
gas laws. At the same pressure and a 
temperature of 110° F. the water vapor 
content was still about 20 percent above 
the amount indicated by the gas laws. 
Deaton and Frost carried similar in- 
vestigations by a different method up to 
pressures slightly over 600 Ib. gauge and 
also experimented with four different 
gases, namely, air, helium, and two nat- 
ural gases, one of which contained 9.4 
and the other 25 percent nitrogen. 


Comparing Deaton and Frost’s re- 


Fig. 4 


sults with those obtained by Laulhere 
and Briscoe using a gas substantially 
free from nitrogen or other inert gases, 
it is apparent that the gas used by Laul- 
here and Briscoe carries relatively more 
water han the gases investigated by 
Deato.. and Frost. In order to provide 
a chart that would give safe values of 
water content tending toward the high 
side, the writer accordingly used the 
method described in Deaton and Frost’s 
paper to extrapolate the water content 
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HAZARD’S | 
ENDURING 


Lay SGT 





Conserve steel by making every piece of equipment last longer. Steady pro- 
duction by keeping your machines in uninterrupted operation. Since the 
operation of your machines depends upon wire rope, make sure your operators 
keep these commandments: — 

















Inspect, clean and lubricate all wire rope 
regularly. Tighten fittings. 


Be sure the rope is the proper one for the 
service. Ask your Hazard wire rope man. 


If drums or sheaves are small, or the kink- 
ing tendency pronounced, specify LAY-SET 
Preformed, the rope that resists bending 
fatigue and kinking. 


Check your sheave or drum grooves. Worn 
grooves play havoc with wire rope. 


If the rope deviates from the center plane 
of the sheave more than 12 degrees, 
undue wear will result. 


Keep sheaves aligned and bearings tight 
and properly lubricated. 


Don't allow bad spooling on drums. Hazard 
LAY-SET Preformed spools evenly under 
most conditions. 


Don’t jam on power or brake. Jerky oper- 
ation accelerates rope failure. 


Don't let a load spin and twist the 











Don't let rope rub against any standing | 


part. rope. 





Get the experienced recommendations of a Hazard wire rope man. Specify Hazard 
tay-set Preformed for a rope that resists bending fatigue, kinking and snarling. 
Use tay-set- because it spools better, is faster and safer to handle, lasts longer. 


Keep equipment in good condition. Make it last longer. 
HAZARD WIRE ROPE DIVISION 


Wilkes-Barre, Pa., Chicago, Pittsburgh, Fort Worth, Houston, Wichita, 
San Francisco, Denver, Los Angeles 


Distributors in all important oil field centers 
AMERICAN CHAIN & CABLE COMPANY, INC. 


HazarD LAY*SET ROTARY LINES 
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values determined by Laulhere and Bris- 
coe. The extrapolation was carried up 
to a maximum pressure of 1000 Ib. and 
to a temperature of minus 10° F. 

It should be noted that, according to 
comments in the paper of Deaton and 
Frost, the water content curves appear 
to depart from straight lines on the 
graph of Log W versus*7: 
tures below 60° F. with pressures above 
about 300 Ib. The nature of this de- 
parture is such as to increase the actual 
water content of the gas at these low 
temperatures and high pressures. In ap- 
plying the chart to conditions in this 
range a liberal factor of safety should 
therefore be used until further informa- 
tion is available. 

In plotting Fig. 3 the effects of 
Boyles’ law deviation or “supercom- 
pressibility,” as well as the effect of 
total pressure on the vapor pressure of 
the water itself are taken into account. 
The chart therefore shows for any given 
condition of temperature and pressure 
the true saturated or equilibrium water 
content of natural gas, expressed in 
pounds per million standard cubic feet 
measured at 14.73 lb. per sq. in. ab- 
solute and 60° F. 

Fig. 4 shows in a revised form the 
dewpoint of gases in equilibrium with 
water solutions of diethylene glycol of 
various strengths under various equili- 
brium temperatures. This chart is used 


at tempera- 
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Fig. 5 
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SOLUTION 
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in determining the contact of equili- 
brium temperature required to attain a 
given dewpoint when using a solution 
of a given strength, or conversely, to 
determine the solution strength neces- 
sary to obtain a given dewpoint at a 
given contact temperature. 

The equilibrium data presented in 
Fig. 4 are based on information obtained 
experimentally by the writer, and agree 
well with experimental and experience 
data that have been accumulated from 
a number of actual dehydration plants 
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during the last five years. An equili- 
brium chart published by the Carbide 
and Carbon Chemicals Corporation: 
shows in general smaller dewpoint de- 
pressions than those that have been at- 
tained in actual practice. 


Fig. 5 shows boiling temperatures of 
diethylene glycol solutions of various 
strengths under various pressures. This 
chart may be used to estimate the still 
base temperature required to attain any 
chosen solution strength. 

Fig. 6 presents an equilibrium dew- 
point chart for calcium chloride solu- 
tions. The V-shaped curve in the cen- 
ter of the chart represents the phase 
boundaries within which liquid solu- 
tions are possible. The lefthand side of 
the V represents the temperatures at 
which pure water ice will form in the 
solution, whereas the righthand side of 
the V represents the temperatures at 
which crystals of the 6-molecule hy- 
drates of calcium chloride begin to 
form. 

Fig. 7 presents boiling temperature 
data for calcium chloride solutions un- 
der standard atmospheric conditions, 
for use in designing solution evapora- 
tors. 

The data presented in these curves 
have been verified against actual operat- 
ing experience over a number of years, 
and have been found sufficiently aceur- 
ate for commercial design purposes. 
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Fig. 6 
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Dealing with the problems 


in heat insulation faced by 


refinery 


engineers and 


solved by using unibestos 


la THE PROBLEM 


Ib THE SOLUTION 












oo 
\ > 
° 
\ \ 
\ \ 
\ 
\ 
\ — 





Removing insulation for periodic inspection of hot oil lines 
presents a problem. It can be costly and time-consuming 
unless material is applied that iends itself to frequent 
handling. Frequent inspections lower the efficiency of ordi- 
nary insulations and very often necessitate replacement. 


Unibestos in single layer construction be applied. This will 
permit easy removal from the pipe and the insulation can 


| It is suggested that a combination of Super and Standard 


( then be set aside during the test. After the test Unibestos 


considerable time will be saved through use of Unibestos, 


can be reapplied without any loss of efficiency. In addition, 
the sectional insulation, in single layer construction. 


unibestosS is available in Standard material, for tem- 
peratures up to 750°; Super, with a temperature limit of 1200°; 
Combination, with a temperature limit of 1200°. These tem- 
perature limits permit the use of one material at maximum 
efficiency for a wide range of purposes. Unibestos is available 
in half sections up to 30” pipe diameter and from 32” to 60” 
in quadrants from %4” to 5” in thickness. Standard and Super 
Unibestos are both available in single layer construction 
with provision for expansion in piping, where it is required 


TWO ARMY-NAVY ‘“‘E"’ AWARDS FOR EXCELLENCE IN WAR PRODUCTION 
ONE TO THE CICERO, ILLINOIS PLANT, ONE TO THE PATERSON, N. J. PLANT 


NION ASBESTOS & RUBBER CO. 





GENERAL OFFICES: 1821 SOUTH 54TH AVENUE, CICERO, ILLINOIS © NEW YORK «© SAN FRANCISCO « PATERSON WN. Jj 
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Calitornia-Texas Pipe Line 








May be Needed 


x+ Demands of war point to necessity for connecting link between 
West Coast pipe-line systems and those east of the Rockies 


LTHOUGH the United States has 
A a pipe-line system for the trans- 
portation of crude oil and petroleum 
products that is so far reaching in ex- 
tent that it connects all the prominent 
industrial locations east of the Rocky 
Mountains with the source of supply, it 
has been unable to meet fully the war- 
time demands of the Nation. Peace- 
time economy made the utilization of 
considerable water-borne transporta- 
tion advisable; opposition of the rail- 
roads prevented the construction of 
some lines that otherwise might have 
been built. With the breakdown of 
tanker service due to the lack of bot- 
toms and to the submarine menace, and 
to the inability of the railroad to take 
care of the exigent loss of water-borne 
transportation facilities, the supply of 
oil to the east coast has been drastically 
curtailed. 

The minimum satisfactory require- 
ments of all the territory east of the 
Rocky Mountains can probably be met 
by the new lines being constructed and 
proposed. Already the 24-in. line ex- 
tending 1388 miles from Longview, 
Texas, to Phoenixville, Pennsylvania, 
has been completed to Norris City, Illi- 
nois, a distance of 531 miles. From the 
Phoenixville Junction terminal a 20-in. 
line will extend to Bayway, New Jer- 
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sey, and another 20-in. line to Philadel- 
phia. Upon its completion, which is ex- 
pected about June 1, 1943, deliveries of 
crude oil through this, the largest oil 
pipe line in the world, will be 300,000 
bbl. per day. 

The Defense Plant Corporation also 
authorized an 8-in. line across northern 
Florida, a distance of 198 miles, and 
another 8-in. line from Greensboro, 
North Carolina, to Richmond, Virginia, 
a distance of 175 miles. Announcement 
of an 836-mile, 20-in. products line 
from Beaumont, Texas, to Seymour, In- 
diana, has also been made. 


All oil pipe lines west of the Rocky 
Mountains are in California and extend 
from the San Francisco Bay area to 
Huntington Beach with lines connect- 
ing to ports on the Pacific from which 
shipments are made along the coast. 
Tanker shipments to northern Califor- 
nia, Oregon, and Washington have 
naturally been curtailed and rail ship- 
ments to the inland western states have 
just as naturally been reduced; but the 
shortage of petroleum products in this 
territory has not become acute. Some 
gas lines within the area served by the 


1A description of the 1261-mile products line of Plan- 
tation Pipe Line is given in ‘Electric Features of De- 
sign and Operation of the Plantation Pipe Line,” by 
M. A. Hyde and H. B. Britton, a paper presented 
before the A I.E.E., Chicago, June 26, 1942. 
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The largest explosion-resisting motors 
ever built drive the centrifugal pumps 
at this station on the Plantation Pipe 
Line System, which transports 
refined products 


(Photo courtesy Westinghouse Electric 
& Mfg. Co) 
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Pacific Coast and Foreign Editor 


California pipe-line system have been 
converted to the transportation of oil or 
petroleum products but no new pipe- 
line construction of importance has 
been done in California during the pres- 
ent war period. 


No Connecting Link 


There is not, however, any connect- 
ing link between the extensive pipe-line 
system east of the Rockies with the iso- 
lated system of California. Up to the 
present time there has been no need for 
such a connecting link because the Cal- 
ifornia fields have been able to meet the 
demand for oil on the’ Pacific Coast. 
Nevertheless, fuel oil requirements have 
been such that attention has been di- 
rected to the possibilities of a shortage, 
particularly if military operations in 
the Pacific become as extensive as ex- 
pected. 

The idea of building a pipe line from 
Southern California to Texas is not new. 
As early as 1925 W. N. Beadle of Byron 
Jackson Company stated in an article in 
the General Electric Review that “At 
the present time, there is a network of 
oil pipe lines, most of them fitted with 
steam pumping units, extending in a 
semi-circle from Texas and the Gulf of 
Mexico, northward and eastward via the 


Great Lakes to New York. Oil fields are 
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HOW TO MAKE 


Breakdowns in pumping equipment may under pres- 
ent conditions result in costly delays or even inability 
to replace the unit that fails. That’s reason aplenty 
for instituting a special wartime program of con- 
servation... The following suggestions are designed 
to help you in getting out of your Gaso Pumps all of 
the trouble-free service that has been built into them. 


1. Keep pumps clean. 


2. Change lubricant in crank case at least twice 
a year. Use an SAE 90 EP Gear Lubricant in 
crank case, and an SAE 30 Motor Oil for 
roller bearings that have separate housings. 














YOUR 
FROM WAR 


GASOS STRETCH 
TO PEACE 


3. Adjust bearings at first sign of looseness. 


4. Do not overload pump. 


While our facilities are at war, our thoughts are still 
on peacetime customers; and we stand ready to do 
anything in our power to assist them in the job of 
conserving existing pumps until such a time as we 
are able to provide the new and even better models 
which will emerge from the expanded facilities and 
broadened experience of wartime service . . . Gaso 
Pump & Burner Mfg. Co., 902 E. First Street, Tulsa, 
Oklahoma. Export Office: 149 Broadway, New York. 
Los Angeles: Service Oil Field Supply Co., 5333 S. 
Riverside Drive. 


GASO PUMPS 


O R EVER Y OIL 


INDUSTRY 


N E E D 
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being developed in New Mexico and ad- 
jacent territory. California is at present 
the foremost oil-producing state. A pipe 
line from Los Angeles to tidewater 
Texas would complete the system, and 
provide for the free movement of oil 
(or gasoline) either eastward or west- 
ward. Thus it would be of tremendous 
value in meeting market conditions, ac- 
commodating new production centers 
in years to come, and insuring a ready 
continuity of supply in time of war.” 

The attention of the administration 
has recently been directed to the advan- 
tage of such a line in averting a crisis 
on the Pacific Coast similar to that of 
the Atlantic seaboard. Adequate sup- 
plies of fuel oil must be insured on the 
west coast not only for operations in the 
Pacific theater of war but also for the 
expanded merchant marine that is ex- 
pected to be in service on the Pacific 
Coast after the war. Another factor to 
be taken into consideration is the pos- 
sible supply. of oil in the northern part 
of Mexico lying south of the Rio Grande 
from Juarez eastward to the Gulf of 
Mexico. Although exploratory work in 
that area has not been extensive there 
are definite indications from the geo- 
logical viewpoint and some geophysical 
work has been done. Should oil in great 
volume be discovered in this territory a 
pipe line to the west would make it 
available for utilization on the west 
coast. 

The total known reserve of Califor- 
nia at the present time is estimated at 
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Control room in a station on the Plan- 
tation Pipe Line. Here are teletypes in 
center, switchboard at left, and con- 

trol board in right background 


(Photo courtesy Westinghouse Electric 
& Mfg. Co.) 
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approximately 3 billion barrels. That of 
West Texas and New Mexico alone ex- 
ceeds this amount. The known oil re- 
serve of the United States east of the 
Rocky Mountains is probably 17 2 bil- 
lion barrels so the California reserve is 
not much more than 15 percent of the 
country’s total. It is true that in normal 
times oil from the Gulf Coast can be 
transported by tanker through the Pan- 
ama Canal to the Pacific Coast but an 
emergency caused by extensive Pacific 
operations that would require more oil 
than can be produced at a maximum 
efficient rate would require a readily 
available additional supply. There is no 
reason to overtax the productive ca- 
pacity of California wells and reduce 
the ultimate yield in order to meet an 
emergency that could be handled by 





Motor, pumps, special pressure switch 
and starting compensator with meter- 
ing devices in the first electric-cen- 
trifugal installation for boosting oil 
pipe-line pressure. The station 

is in California 

(Photo courtesy Byron Jackson Company) 
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bringing in oil from another area that 
has the supply readily available. 

Although a pipe line from El Paso to 
Los Angeles is here considered as a war 
measure it must be remembered that the 
Pacific Coast is in its infancy as an in- 
dustrial area and is still young in trans- 
Pacific commerce. After the war, East- 
ern Asia, Australia, and the Western 
Pacific area in general are going to be 
more highly developed than ever before. 
Demands for petroleum products in the 
Pacific Coast states will probably con- 
tinue to increase but what further re- 
serves will be discovered in California to 
meet later demands cannot now be fore- 
told, as exploratory work will probably 
be accelerated after the war. Should 
future peace-time needs make additional 
oil necessary, the laying of a pipe line to 
carry oil from other sources will not 
then be of such urgency and materials 
for its construction will not be so hard 
to obtain. 


Design of Stations 


Considering the construction of a 
pipe line from Los Angeles to El Paso as 
an immediate war measure, the booster 
stations would have to be designed ©. i.h 
due consideration taken of shortage oi 
materials and of maximum insurance 
against interruption of service. When 
such a pipe line was suggested in 1925 
the first pipe line of any size equipped 
with electric-centrifugal pump units 
had been completed in California only 
two years before. This pioneer line also 
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GUARD THOSE VALVES OF YOURS 


New valves will be harder to get—even if you work directly 
for the war effort. 

There are not sufficient materials for valves—or wear re- 
sisting parts. Allocation will reduce, still further, amounts 
valve manufacturers have been able to obtain for lower rat- 
ings. And control is directing the uses to which all valves are 
shipped. 

Too few of us have the feel of this war—yet. But, it is our 








belief that those who need continued operation of valves will 


be well advised to adopt conservation and substitution right MANUFACTURERS OF 


now—as part of the price loyal citizens pay for a victorious \e/ cast STEEL VALVES \@/ Brass AND IRON VALVES 
war. It is no whit smarter to try to find “‘angles” by which O’ESTE ENGINEERING SPECIALTIES 

materials needed for active war can be diverted to our plants 

than it is for a commander in the field to withhold an order to Reading, Pa., Atlanta, Boston, Chicago, Houston, Los 
fire—to save his own hide. Angeles, New York, Philadelphia, Pittsburgh, SanFrancisco 





A DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC., srinGerort, CONNECTICUT 
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included the first electric-automatic 
booster station, which was equipped 
with a pressure regulator that automat- 
ically started and stopped the pump by 
changes in line pressure. Since that time 
electric-driven centrifugal pumps have 
been widely employed for pipe-line 
duty, the largest line in the world 
now in the process of construction be- 
ing equipped with electric-centrifugal 
pumping stations. 

The electric-centrifugal pipe-line 
station has been found economically 
sound and has made feasible the great 
defense trunk pipe lines recently con- 
structed and now being laid. Electric 
power supplied by interconnected net- 
works are generally available for low 
cost and reliable service. Of particular 
importance under war conditions is the 
reduction of housing space by the use of 
centrifugal pumps and the elimination 
of surge or storage tanks at booster sta- 
tions. Not only is material saved by 
these factors but the above-surface 
equipment is reduced to a minimum. 
The closed system is one of the greatest 
advancements in pipe-line operation and 
it provides for the utilization of pres- 
sure remaining in the stream as a suc- 
tion pressure. Cavitation “may be over- 
looked for the newer pipe-line systems, 
because they are designed to give ample 
positive suction head to avoid cavitation 
even at the starting station, while for 
successive stations pressure regulators 
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The California Petroleum Company, 
which installed the world's first auto- 
matic electric-centrifugal pump sta- 
tion, was taken over by The Texas 
Company, which is still operat- 

ing the station 
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on the suctions provide sufficient inlet 
pressure. On the first station, or in those 
with tank farms, if the static head pro- 
vided is insufficient, auxiliary pumps 
supply the required suction pressure. 
Furthermore, the pumps being multi- 
stage, only the first stage would have to 
be changed to reduce cavitation tenden- 
cies so that the total effect would be 
rather small.””* 


Safety Factors 


If considerations of safety have to be 
extended it might become desirable to 
transport petroleum products instead of 
crude oil through a line from Texas to 
Southern California. With the transpor- 
tation of lower viscosity liquids, safety 
features could be further extended by 
the use of the submerged stuffingboxless 
type of pump. Such an installation 
would take no manpower, as no attend- 
ants would be needed at the stations; 
with the stuffingboxless unit as a pipe- 

*From “Some Problems in the Selection and Operation 
of Centrifugal Pumps for Oil and Gasoline Pipe Lines”’ 


by A. Hollander, Transactions of A.S.M.E., August, 
1942. 





Control board at a Plantation Pipe 
Line station showing in detail the sche- 
matic piping layout of the station and 
the attendant instruments 


(Photo courtesy Westinghouse Electric 
& Mfg. Co.) 
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line pump for an automatic station the 
need for constant attendance would be 
removed. Stuffingbox troubles with 
attendant loss of valuable liquid would 
be eliminated; also, fire and explosion 
hazards would be reduced to a mini- 
mum. Sabotage and surface bombing of 
this type of station would be least read- 
ily accomplished. 

With the present development of this 
kind of pump more stations would 
probably be necessary, but the addition- 
al stations would be justified both from 
the savings in cost per station and the 
added insurance against interruption of 
operation. 

Should conditions develop to make it 
desirable to provide underground stor- 
age, many economical sites could be 
selected along a pipe line from Texas to 
Southern California. Such reservoirs 
could probably best be situated in the 
side of a hill or mountain to provide 
sufficient overburden to protect the 
stored oil from bombing. Although it is 
extremely unlikely that such a danger 
will arise, the contingency can readily 
be met if a line between California and 
Texas is ever built. 

Such a line would provide low trans- 
portation costs to intermediate points 
after the war is over, and the flow of 
liquid could be from either east to west 
or west to east. In fact, one end of the 
line could be used for one direction of 
flow and the other end for the opposite 
direction. 

From the latest reports it appears that 
plans are being formulated for the con- 
struction of a 10-in. or 12-in. line from 
El Paso to Los Angeles. How far these 
plans have been developed or what the 
chances are for actually building the 
line has not been disclosed. 
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Automatic Control of Feed Water to Boiler 





N our work we have come across 

dozens of boilers equipped with feed- 
water controllers that have been by- 
passed for years, the feeding being done 
by hand. This has been due largely to a 
lack of understanding of the simple 
fundamentals of control. The control 
first must be set so that the water level 
will cut across the inclined tube near 
the center of its working range. This 
point should be about two-thirds the 
way up the tube. The most important 
function of the tube is to prevent low 
water, so the reserve for opening the 
valve should be about twice what it is 
for closing. Many controls have been 
installed on boilers at such a level that 
the water was too near one end of the 
tube or even did not cross the tube at 
all. If a controller is set too high, the 
tube is filled mostly with steam and is 
expanded to almost its maximum at 
proper level, so has no reserve for open- 
ing the valve should the level drop. If 
the controller is set too low the reverse 
is true and the tube is so nearly con- 
tracted that there is no reserve for clos- 
ing the valve if the level should rise due 
to a lightened load. With the tube prop- 
erly set, a wide range of movement is 
available for valve operation in either 
direction. A very simple method of de- 
termining just where the water cuts 
across the tube is by “spitting” the tube 
in a manner similar to that employed by 
a housewife in testing the heat of a flat- 
iron. If so tested, the steam lead and 
that portion of the tube above the 
water level will “ping” to the moistened 
finger. Below the water level the “‘siz- 
zle” is much slower and just above the 
fins the saliva will exaporate.quite slow- 
ly. Most manufacturers send out with 
their controllers detailed instructions 
on how to locate them with reference 
to the water level. We have found, how- 
ever, that there is a decided difference 
between the level in the boiler and the 
point where it cuts across the tube in 
many installations and so have provided 
extra holes in the frame to permit the 
tube to be very simply raised or low- 
ered 1 in. without disturbing the pip- 
ing. The rack may be moved an inch 
either way on the rod, which is suff- 
ciently long for this purpose. This dif- 
ference in levels can be readily ex- 
plained. Water has a very high coeffi- 
cient of expansion and, as the connec- 
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tion from the water column to the 
boiler is usually from 12 to 20 in. below 
the level in the gauge glass, the whole 
set-up gives, in effect, a U-tube with an 
extra leg on one side. One leg is in the 
boiler and assume the water in this leg 
is at a temperature of 360°F. One of 
the other legs is in the water column, 
which, if out to one side of the boiler, 
will be 100 to 150°F. cooler than the 
water in the boiler. Let us digress at this 
point to state that practically every 
fireman knows that when he blows his 
column the water will equalize back to 
a point from %/ to 1% in. higher than 
before he disturbed it. This is because 
the water in the column being isolated 
from the boiler, cools by radiation and 
contracts, becoming more dense, con- 
sequently a shorter column of this cool- 
er water will balance a higher column 
of the hotter water in the boiler. The 
water column, however, even after be- 
ing blown down and containing water 
at approximately the same temperature 
as the boiler, will not show the true 
level in the boiler. It is always lower, 
how much lower will depend upon the 
distance from the water level in the 
glass to the point where the column con- 
nects with the boiler. Assume this point 
to be 20 in.; the water in the boiler is 
full of steam bubbles that lighten it 
about 6 percent for average firing, and 
6 percent of 20 in. is 1.2 in. After the 
water column has cooled down, a drop 
of about 1 in. occurs due to difference in 
temperature and the true level is 2.2 in. 
higher in the boiler than shows in the 
gauge glass. This, however, is on the 
safe side and explains why fire-box boil- 
ers with a short gauge glass tapped di- 
rectly into the head, give drier steam 
than a horizontal return tubular boiler 
with the outside column connected 
much lower down. It also explains why 
the former blow up much more often 
than the latter. 


Getting back to our three-legged U- 
tube, the third leg is the piping con- 
necting the boiler to the back end of 
the tube and the tube itself. The tem- 
perature in this leg will be still much 
cooler than the water column. How 
much cooler will depend on a number 
of factors: whether or not the boiler is 
insulated, whether or not it is housed, 
length of this piping, and size of this 
piping. On an average this difference in 


temperature will make a difference of 
about 1 in. in the levels when the return 
is 20 in. down but, as all these factors 
vary, a ready adjustment is provided 
for raising and lowering the tube so that 
it may be so placed that the water will 
cut across it at the proper point. 


There seems to be no standard at all 
among boiler manufacturers for the dis- 
tance between the water level and the 
point of entry to the shell of the lower 
water column connection, yet this de- 
termines the degree of falseness of the 
level and has a decided bearing on the 
quality of the steam. In one instance, 
the writer found fire-box boilers 
equipped with a water column whose 
bottom return was connected to the 
shell within 2 in. of the mudring. Upon 
inquiring whether the boilers were put- 
ting out wet steam it was learned that 
there had been trouble with wet steam 
for 18 years. The question was then 
asked how long the boilers had been in- 
stalled and the answer was 18 years. 
After the principles involved were ex- 
plained the connections were raised to 
a reasonable height, resulting in the 
driest steam the boiler had raised in 18 
years. The writer shudders to think of 
the waste of fuel, not to mention the 
many other losses incurred by this con- 
dition in that 18-year period in this one 
plant. The level they had been carrying 
in the boiler was just 5 in. higher than 
that which showed in the gauge glass. 


Installing the Leads 


Another important factor in the in- 
stallation of any controller is the man- 
ner of installing the leads connecting it 
with the boiler. The purpose of these 
leads is to equalize the pressure between 
the boiler and the tube so that the water 
in the tube will follow the fluctuations 
of the level in the boiler. Never under 
any circumstances should a globe valve 
be used on either the steam or the water 
lead because a globe valve is so designed 
that it contains a trap. Only gate valves 
or cocks should be used. A high point in 
the steam line will cause no difficulty 
provided there is no low point on either 
side where condensate might trap and 
shut-off the steam from the tube. Con- 
densate should be able to drain freely 
from any high point down to the con- 
troller on one side or back to the water 
column on the other. The reverse is true 
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Left—Boiler feed-water controller equipped with micro-switch for starting and stopping the electric pump and Mercoid snap- 


action switch for fuel cut-off. Right—Controlier of 2-in. rotary type with high-low Mercoid electric alarm signal switches 
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of the water lead. It may run from the 
column down to the floor and up to the 
regulator so long as it has no interme- 
diate high spot for the entrainment of 
air freed from the water. A small air 
pocket in this line will seriously inter- 
fere with the operation of the tube. The 
writer has seen a pocket of only % in. 
throw the level in the tube off as much 
as 6 in. Air and gas traps in lines is a 
subject that all hydraulic and pneu- 
matic engineers leave alone because the 
best way to figure them out is not to 
figure them in. 


Never Paint Tubes 


Another very important point is that 
the tubes should never be painted. 
Painting red brass is like gilding a lily. 
When you tell the painters to paint the 
boiler plant, give strict instructions 
that they must not paint the thermo- 
static tubes, then send someone out im- 
mediately to clean the paint off. There 
is something about these tubes that is 
irresistible to the painter. Paint will 
surprisingly lessen their ability to radi- 
ate heat and will render them very 
sluggish. It is good practice occasionally 
to take a strip of emery cloth and 
brighten up the tube. A bright surface 
is much more effective in radiating heat 
than a dull surface. 


Pump Governor Essential 


Operators sometimes try to operate a 
battery of boilers each equipped with a 
regulator but with no pump governor 
on the pump. This is a very risky pro- 
cedure. A control valve is the same as 
an adjustable orifice fixed for a certain 
flow condition. The amount of flow 
depends upon the pressure drop across 
the orifice. If the pressure drop is 40 Ib. 
a much greater flow will result than 
were the pressure drop 25 Ib. So by 
speeding-up a pump and raising the dis- 
charge pressure the level in the boiler 
can be raised even though the control 
valve is kept at the same opening. A 
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pump governor will maintain a steady 
differential against the control valves 
and if several of these open the lessen- 
ing of resistance at this point will drop 
the discharge pressure, causing the 
pump governor immediately to open 
and speed-up the pump to a point 
where the discharge pressure is back to 
normal, insuring plenty of water to 
those boilers requiring it. As the level 
builds back to normal, the valves pinch 
down, the discharge pressure builds up, 
and the pump slows down. In operating 
without a pump governor it is necessary 
to have the pump bucking throttled 
valves most of the time. This is very 
wasteful of steam and likely to “blow”’ 
a gasket. If there is only one boiler to 
equip, steam instead of water may be 
put through the control valve so the 
controller regulates the speed of the 
pump to maintain a constant level. 
When a constant level is spoken of the 
term is a misnomer because the level 
must change some in order to be con- 
trolled. A sensitive controller will main- 
tain a level within '4 in. under most 
conditions. 


Changing Controller Adjustment 


Some operators seem to have difh- 
culty in understanding just what hap- 
pens when the adjustment is changed 
on a controller to raise or lower the 
level in the gauge glass. Assume that a 
boiler is firing under a uniform load and 
the water level stands 2 in. in the glass. 
With a constant differential pressure 
this means that the valve is open a defi- 
nite amount, say, 1/64 in. Now change 
the adjustment on the valve to raise the 
level in the boiler. Obviously, if the 
valve is opened wider than it has been 
running, water will enter the boiler 
faster than it will evaporate and the 
level will begin to rise; but as it rises 
in the boiler it also rises farther (be- 
cause lengthwise) in the tube, chilling 
the tube and so producing contraction 
and a pinching of the valve. As soon as 
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the valve has pinched down to the same 
opening (1/64 in.) that it had before, 
the level will stop rising and carry at 
this higher elevation. It will work in 
the opposite manner if we wish to lower 
the water level because pinching down 
on the valve will put less water into the 
boiler than is being evaporated until the 
level has dropped sufficiently to open 
the valve to the same degree as it is nor- 
mally opened, then the level will be- 
come steady at this point. The point to 
bear in mind is that the valve has a 
fixed opening for a fixed rate of steam- 
ing and when this opening is changed 
without changing the rate of steaming, 
the change is only temporary and the 
valve will come back to the same open- 
ing due to the correction made upon it 
by the expansion or contraction of the 
tube. 


Indicator Advises of Scaling-up 


One distinct advantage of a valve- 
opening indicator is its ability to ad- 
vise the operator of “‘scaled-up” piping. 
The feed-water piping tends to scale-up 
at the point of entry to the boiler. 
Often the writer has seen scale build up 
at this point to such an extent that the 
aperture for passage of the water was 
no larger than a lead pencil. The cause 
of this is quite simple. The boiler shell 
stores a tremendous amount of heat. 
This heat flows by conductivity back 
along the feed-water line entering the 
boiler. Its potency is soon lost, however, 
because of the much cooler water flow- 
ing in the opposite direction. The effect 
is a deposit of scale in the last section of 
piping that is thickest at the very inlet 
and tapers down as it goes away from 
the boiler. When this scale builds up to 
a point where it begins to restrict the 
flow, the operator usually thinks his 
controller valve is not sufficiently open 
and makes an adjustment. This removes 
some restriction at the valve and brings 
a higher pressure to bear on the orifice 
formed by the scale, forcing more water 
































through and raising the level. This 
might happen on the day shift and a 
few nights later, due to more scale ac- 
cumulation, the night operator might 
open some more on the control valve. 
Still later, the evening operator might 
make a further adjustment. Soon the 
controller is so widely open that it is 
not controlling at all and the operator 
might not be able to maintain the water 
level and have to cut the boiler off the 
line. With the indicator, each adjust- 
ment can be observed and as soon as an 
operator notices that one of his regu- 
lators is running two or three points 
wider open chan the others,or than it 
was running originally, he knows that 
the “squeeze point” has shifted from 
the control valve to a restricted open- 
ing and so has the boiler shut down and 
the piping cleaned out. 

It is sound practice to equip boilers 
with signal devices sounding alarms on 
a low-water condition. Some operators 
like an alarm for high water as well. 
There are a great many things that can 


Brazed Ends Make Wire Rope Safer to Handle 


happen to cause low water. The water 
supply might fail causing the pump to 
lose suction. A rocker-arm key might 
come out, improperly selected packing 
might swell and stop the pump, a pis- 
ton nut might come off, the piping 
might scale-up, or the controller might 
not function. Any boiler that is not 
under the “wakeful” eye of an attend- 
ant should be equipped with some type 
of alarm. The cantilever principle 
adapts itself well to all types of signal- 
ling. There is about 3/4 in. movement of 
the outer end casting and this is ample 
for the tilting of Mercoid switches, the 
throwing of micro-switches, the blow- 
ing of steam whistles, and the tripping 
of snap actions for operating cut-off 
valves on the fuel. Lights, bells, howl- 
ers, and klaxons may be used as alarms 
and solenoids for operating valves as 
cut-offs where electricity is the ener- 
gizing force. Manual resets are desir- 
able because if the fuel should cut off 
for a short period and then come on 





again, a disastrous fire-box explosion 
might result. Most fuel cut-offs are 
snap-action manually reset. 

An interesting problem put to the 
writer by Army engineers resulted in 
the development, for use in isolated 
camps where the electric current was 
not too reliable, of a snap-action admit- 
ting steam to the diaphragm of a valve 
in the fuel line. When sprung by an 
abnormal expansion of the tube caused 
by low water, the action opens a 4-in. 
valve, admitting steam pressure to the 
diaphragm of a valve in the fuel line 
and at the same time closing a vent so 
the pressure will close the fuel valve. 
When cocked by manual re-set the 
steam is shut-off and the vent opened 
in the one operation. This releases the 
pressure on the diaphragm and the 
spring loading beneath opens the fuel 
valve so the fire may be re-lighted. For 
civilian use, there was also added a 
whistle to wake the fireman to let him 
know his fire is out. 
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HEN clip fastenings or other 

means of attachment are used 
that expose the end of a wire rope, there 
is constant danger that those handling 
the rope may receive lacerations or 
puncture wounds from the sharp wires 
at the rope end. This form of injury 
is said by some medical authorities to 
be especially dangerous, as it is likely to 
be deep-seated, and the injured man 
may consider the wound as too super- 
ficial to require immediate attention. It 
is not uncommon for blood poisoning 
to develop from such wounds when 
immediate treatment is not given. 


ore 


A simple method of eliminating the 
hazard of sharp exposed rope ends is to 
braze the end of the rope with a bronze 
welding red, running the bronze back 
for a distance of an inch or two from 
the end. When properly done, the 
bronze covers all the wire ends, and it 
also has the advantage of holding the 
rope end intact so that seizings can be 
removed. 

Ends of preformed ropes can be 
brazed without applying a seizing be- 
forehand, as preforming removes all un- 
balanced stresses in the rope wires and 
strands so all wires hold their position 





Covering the sharp wires at the rope end by applying bronze 
with a welding torch 
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in the rope without the need for using 
seizings. Even so, a single seizing will 
insure that the rope construction will 
not be flattened during the cutting op- 
eration. If the rope is not preformed, it 
is recommended that two or three seiz- 
ings be applied—one close to the end of 
the rope and the others a short distance 
(4 to 6 in.) apart. 

When end brazing is done, either the 
same torch or a cutting torch may be 
used to sever the rope before bronze 1s 
applied to the end. 
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With the end bronze-welded the wire rope can be handled 


without lacerating the hands 
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Flup has gone to great lengths to manufacture pum, 
barrels of close tolerances.. An exclusive heat-treating proces, 
eliminates distortions and misalignments. Specially designed 
sirgightening machines produce precision-aligned barrels tho; 
won't bind the plunger, even in crooked holes. And hang 
straightening provides the final touch of. perfection. 








Intensive metallurgical research and never before attempted techniques of manufacture 
have produced one-piece hardened and honed Flupaco pump barrels which are even 


straighter than untreated barrels. 


By designing special furnaces to handle long 
tubing lengths ...developing automatic controls 
that provide better methods of quenching, straight- 
ening, honing and finishing ...and carburizing 
with liquid heat, Flupaco has been able to elimi- 
nate the uncontrollable distortions and fixed mis- 
alignments common to many methods of heat- 
treating tubes. 


This exclusive carburizing method eliminates 
subjecting any single part of the tube to differences 
in heat...completely controls depth of hardness 
on both inner and outer surfaces . . . removes dan- 


ger of hardening through the tube wall, thereby 
preventing the brittleness common to cast liner 
assemblies ... insures uniform hardening of tubes 
from top to bottom, in- 

side and out, to any con- 

trolled depth. 


Since the super-hard, one-piece barrels used in 
Flupaco “Improved Insert’ and “Groove Seal” 
Pumps outwear many other pumps two to five 
times, it would seem only logical that such fine 
equipment would command premium prices. But 
Flupaco Pumps equipped with these barrels are 
available at prices corresponding to common mul- 
tiple cast liner barrel types. Investigate today! 


The unprecedented hardness measurements of Flupaco 
hardened and honed barrels (shown in the accom- 
panying chart) account for the outstanding perform- 
ance records of Flupaco Pumps. 


BRINELL ROCKWELL 


FLUPACO HARDENED 627 64 to 70-C 


AND HKONED PUMPS 


UNTREATED STEEL 


14-€ 
PUMPS oe 


150 to 170 
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Proper Care of Compressed Air Plants’ 


x+ Consistent maintenance of equipment 


essential to best operation 
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HE cquipment required to make 
up a complete compressed air sys- 
tem, namely, compressors, compressed 
air lines, intercoolers, after-coolers, and 
receivers, must have constant care if 
they are to perform efficiently with a 
minimum of maintenance and service 
interruption. Small plants, as well as 
large plants, need persistent attention 
for best operation. 

In the operation of compressed air 
equipment, it is important that the 





PULL UP GLAND GRADUALLY 
| AFTER COMPRESSOR HAS WARMED 
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SOAK STUFFING BOX 
PACKING THOROUGHLY 
WITH OIL 
Fig. 1. Packing of stuffing boxes 
should be carefully done, with the 
packing thoroughly soaked with oil. 
The gland should be pulled up 
gradually after the compressor has 
warmed up, and tightened just suf- 
ficiently to prevent blowby 
along the rod 











original installation be correctly made, 
compressors and pipe lines properly 
placed with respect to each other, lubri- 
cation carefully carried out, the entire 
unit kept clean, protected from dust 
and dirt, and systematically‘ inspected 
and maintained. In this article the op- 
eration of air compressors will be con- 
sidered first. 

In starting a new reciprocating com- 
pressor or an old one that has not been 
in operation for sometime, it is necessary 
to see that the crankcase is carefully 
cleaned of all grit and other foreign 
matter and filled to the proper level 
with suitable oil. The cylinder lubri- 
cators should likewise be flushed and 
filled with the oil recommended for cyl- 
inder lubrication. 

The operator should be cautioned 
never to use kerosine, gasoline, or other 
light petroleum products in flushing out 


1Courtesy The Compressed Air Institute. 
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cylinders or compressor frames. They 
are volatile and dangerous to use. It is 
better to waste a little lube oil in the 
process. Care should also be taken not 
to use waste or rags that leave a lint de- 
posit, as this may clog oil passages, etc. 

When mechanical lubricators are 
filled, it is good practice to break the oil 
line joints nearest the cylinder and 
crank the lubricators by hand until oil 
appears at the various joints. When this 
has been done, the operator can recon- 
nect the piping with assurance that the 
cylinders will be provided with oil im- 
mediately upon starting. 

Packing of the stuffing boxes should 
be carefully done. The packing used 
should be thoroughly coated with oil. If 
soft packing is to be employed, it should 
be soaked in oil over night so as to im- 
pregnate it as thoroughly as possible. 
The packing should not be pulled too 
tightly at the start, for this is likely to 
score the piston rods; rather the gland 
may be pulled up gradually after the 
compressor has warmed up and tight- 
ened just sufficiently to prevent blowby 
along the rod. (See Fig. 1.) 

Before starting, make absolutely cer- 
tain that the intake line has been thor- 
oughly blown out and cleaned of all 
dirt, welding shot, scale, and other for- 
eign matter. Many new compressors 
have had their valves and cylinder walls 
badly damaged by sucking in such for- 
eign matter. 

The cooling water should then be 
turned on to make sure there are no 
leaks in the water lines or in the cylin- 
der jackets and that there is no stoppage 
of water flow. Jacket lines should be so 
connected that the flow of water may 
be observed either into an open funnel 
on the discharge or by means of sight 
pressure glasses, if a closed system is 
used. (See Fig. 2.) The circulating 
water lines from both cylinders and 
coolers should have drain valves at the 
lowest point to permit the entire system 
being drained in cold weather if the 
equipment is shut down. 

To make sure that all parts are clear 
before starting the compressor, the op- 
erator should turn the equipment over 
several times by hand. To start the com- 
pressor, the power should be turned on 
gradually. It is well during the first few 
hours to start and stop the machine in- 
termittently, feeling the various bear- 
ings for excessive temperature. It is 

common practice to run in a new ma- 
chine with the compressor valves re- 
moved in order that the equipment may 








be broken in gradually under no load. 
Make certain when starting up that all 
working parts requiring lubrication are 
getting sufficient oil and that no part is 
heating up. After several hours’ opera- 
tion in this manner, the valves may be 
replaced, making certain that the jam 
screws that hold the valves on their seats 
are screwed down firmly. The machine 
may then be started with all the valves 
installed, being careful to build up the 
pressure slowly over a period of several 
hours. 

If the source of power is steam, the 
drains on the steam cylinder and the 
steam pipe above the throttle must be 
opened before the compressor is started, 
to eliminate any condensation. The 
throttle valve should be opened a very 
small amount before starting to permit 
a small amount of steam to pass into the 
steam cylinders to heat them gradually. 
After these cylinders are heated, the 
throttle valve may be opened sufh- 
ciently to permit the compressor to turn 
over slowly. If the compressor is of the 
single crank type, it will be necessary 
before starting to barr it over beyond 
dead center. 

In the operation of air compressors, it 
is excellent practice to establish an en- 
gine room log requiring the recording 
of operating data at definite periods 
throughout the day; also the log should 
record what routine daily inspections 
must be made, as well as what weekly 
and what monthly inspections should be 
established. As an example, instead of 
running the compressor without shut- 





Fig. 2. It is important that the flow 
of water through jacket lines be ob- 
served. An open funnel as shown 
here or sight pressure glasses are 
recommended 










OBSERVE FLOW OF WATER FROM 
COMPRESSOR JACKET LINES 
BEFORE STARTING COMPRESSOR 


























































down until there is evidence of a 
broken part, the valves should be re- 
moved and carefully examined every 
six months (every two months if the 
equipment is in 24-hour per day use). 
The log should also require an exam- 
ination of the cylinder walls, to make 
certain the cylinder is properly glazed 
and adequate lubrication is provided. 
The interior of compressor cylinders 
may be examined by the aid of a flash- 
light by removing a valve. 

If the equipment is operating prop- 
erly, the valves should have an oil sur- 
face and be comparatively free from 
carbon. When reassembling, the opera- 
tor should be careful to keep each valve 
assembly together and not interchange 
parts. If any head gaskets are replaced, 
extra care should be taken to insure 
water ports being cut in the gaskets, 
which must correspond in size and loca- 
tion to the ports in the cylinders and the 
heads. Failure to do this would cause 
overheating and possible serious dam- 
age. 

At predetermined periods, the entire 
compressor should be carefully inspect- 
ed for the presence of worn parts, new 
packings where needed, changing of oil 
in the crankcase, and inspection for 
complete overhaul of the equipment if 
it has had considerable usage. If the in- 
spection system provides for definite 
routine inspection for every purpose, 
the equipment will be very much better 
maintained and cared for, with less in- 
terruption to service and lower cost of 
compressed air. 


It is essential to examine the water 
jackets at frequent intervals and thor- 
oughly clean them. (See Fig. 3.) Their 
condition is the best evidence of the 
quality of the cooling water that is used. 
The presence of heavy, hard scale in the 
jackets forms an insulation that de- 
creases the efficiency of the water 
jackets. The jackets can be cleaned 
either by a pressure jet of water for any 
silt or other soft deposits, or by dilute 
acid if the scale is hard. The acid, 10 
percent hydrochloric (muriatic), may 
be forced through the jackets by a small 
circulating pump, or by running it 
from a container placed above the cylin- 
ders. It is important to neutralize the 
acid effect in the jackets with alkali 
after the acid treatment to avoid dam- 
aging the metal of the walls. 


In the operation of two-stage com- 
pressors, a disturbance of the normal in- 
tercooler pressure is one of the first in- 
dications of trouble. If the intercooler 
pressure rises, there may be something 
wrong in the high-pressure cylinder, 
such as leaky or broken intake valves or 
a defective piston ring. If the inter- 
cooler pressure falls below normal, 
trouble may be looked for in the low- 
pressure cylinder. Such a defect may 
also be observed by overheating of either 
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EXAMINE WATER JACKETS 
AND CLEAN INCRUSTATIONS 
OFF REGULARLY 
Fig. 3. Water jackets of compress- 
ors must be examined at frequent 
intervals and should be thoroughly 
cleaned regularly 











discharge or suction valves. If the valve 
covers are unusually hot, there is evi- 
dence of leakage, which may be either in 
the valve or a blown out gasket between 
the valve and the cylinder. If there is a 
metallic knock in the compressor cylin- 
der during each revolution, there is evi- 
dence of something being loose. The 
valve jam screw may not be holding the 
valve firmly against the cylinder, the 
pressure causing the valve seat to clat- 
ter against the cylinder; or the piston 
may be loose on the rod. These are warn- 
ings that should be promptly investi- 
gated to head off any serious damage 
about to occur. For instance, if the jam 
screw is not down tight, allowing the 
valve to pound up and down every rev- 
olution, the valve seat may break, caus- 
ing a broken part to fall into the cylin- 
der. The machine may be very seriously 
damaged by such a broken part falling 
into the path of the piston. Most cases 
of broken valve seats are caused by the 




































valve being loose, whereas such a condi- 
tion always gives ample warning. 


Lubrication of Compressors 


Under the heavy load of war-time 
demands, when air and gas compressors 
run 24 hours a day, seven days a week, 
lubrication must be carefully main- 
tained. 


Improper lubrication may cause seri- 
ous failure of air supply. When lubrica- 
tion is improperly done, and damage to 
cylinder walls and bearings results, a 
major shut-down for repair becomes 
necessary. 


Lubrication involves the selection of 
the proper oil for the part to be lubri- 
cated, proper application, and in the 
correct amount. 


The first rule to be followed in the 
proper lubrication of compressors or 
any other machinery is the use of oil 
according to any special specifications 
that may be prescribed by the com- 
pressor manufacturer, and then deal 
with a reputable oil company that is 
willing to guarantee a lubricant of 
maintained specification that is satis- 
factory for the service for which it is 
intended. 


As many as three different types of 
oil may be required by a reciprocating 
compressor—one type for the compres- 
sor cylinder, another for the bearings 
of the driving gear, and a third for the 
power cylinders—provided the source 
of power is steam, oil engine, or gas 
engine. 

Oil intended for compressors of the 
single-acting trunk piston type must 
be suitable both for the compressor cyl- 
inders and the running gear, and must 
be of the type known as compressor 
cylinder oil with specifications suitable 
for the particular machine. Double-act- 





Fig. 4. Compressor cylinders require cylinder oil and the running gear 
crankcase or bearing oil 


USE CYLINDER OIL HERE 





























USE BEARING OIL 
ON THESE MOVING PARTS 
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ing piston type compressors, in which 
the frame running parts and the com- 
pressor cylinders are completely sepa- 
rated, require cylinder oil for the com- 
pressor cylinders and crankcase or bear- 
ing oil. for the running gear (See Fig. 
4). 

Compressors vary so widely as to 
type and use as to make it impossible to 
prescribe an oil specification that would 
be completely suitable for every condi- 
tion. Specifications for compressor cyl- 
inder oils, taken from the Trade Stand- 
ards of the Compressed Air Institute, 
which would apply generally to most air 
compressor installations are as follows: 

Flash point, 350° F., minimum. 

Viscosity $.$.U. at 100° F., 245 min- 
imum. 

Viscosity $.S.U. at 210~ F., 45 min- 
imum. 

Pour point, plus 35° F., maximum. 

Neutralization number, 0.10 maxi- 
mum. 

Conradson Carbon residue, 2.0 per- 
cent maximum. 

As stated, special requirements call 
for special treatment. If a gas compres- 
sor, special consideration must be given 
the question of cylinder lubrication. 
Various gases have a high affinity for 
oil, leaving the cylinder walls dry and 
unlubricated. If the cooling water is of 
a much lower temperature than the in- 
coming air or gas, condensation is 
formed on the cylinder walls, with re- 
sulting poor lubrication. The answer in 
such cases may be to heat up the cooling 
water to more nearly the temperature of 
the intake air or gas (See Fig. 5). The 
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Fig. 6. The intake should be turned 
upward so that the air is taken 
from at least 10 ft. above the 
ground, to avoid sucking grit from 
the ground level, and it should be 
protected from the weather so that 
the rain is not permitted to enter 











ratio of the initial and final pressures 
developed in cylinders has an important 
bearing on the oil selected, as this in 
great measure determines the maximum 





temperature prevailing in the cylinder. 
The size and speed of the compressor 
also has a considerable influence on the 
discharge temperature of a compressor 
cylinder. 

The amount of oil required in a com- 
pressor cylinder will vary somewhat 
with the type of machine, its speed, and 
local conditions of operation. It is good 
practice to use oil liberally while the 
machine is new and until the cylinders 
have been glazed. The quantity of oil 
should then be gradually reduced, using 
care to examine the cylinders occasion- 
ally by removing a valve to ascertain 
whether the walls are amply coated with 
oil. Provide an ample amount of oil, but 
do not overlubricate, as an excessive 
amount of oil in the discharge is very 
undesirable and to be avoided. Table 1 
gives the minimum allowable rate of 
feed under ideal operating conditions, 
but the use of this table should be am- 
plified by frequent examinations of the 
cylinder walls as previously stated. 











TABLE | 
Cylinder Piston displacement | Swept surface Oil feed per cylinder 
diameter, per cylinder, per cylinder, 
in. cu. ft. per min. sq. ft. per min. Drops per min. | *Pints per 101} r, 

Up to 6 Up to 65 Up to 500 2 d. in 3 m. 0.05 
6 to 8 } 65 to 125 | 500 to 750 l 0.075 
8 to 10 125 to 225 750 to 1100 4d.in3m., 0.10 
10 to 12 225 to 350 1100 to 1500 1-2 0.112 
12 to 15 350 to 600 1500 to 2000 2-3 0.188 
15 to 18 600 to 1000 2000 to 2600 3-4 0.262 
18 to 24 | 1000 to 1800 | 2600 to 3600 4-5 0.338 
24 to 30 1800 to 3000 3600 to 4800 5-6 0.412 
30 to 36 | 3000 to 4500 4800 to 6000 6-8 0.525 
36 to 42 | 4500 to 6500 6000 to 7500 8-10 0.675 
42 to 48 | 6500 to 9000 7500 to 9000 10-12 0.825 


*Figures in last column are based upon 8000 drops per pint at 75°F. 































Fig. 5. The temperature of the cooling water should be as close to the tem- 
perature of the air or gas in the compressor as possible, to minimize the 
condensation on the cylinder walls 


KEEP COOLING WATER 


TEMPERATURE 
NEAR THAT OF INTAKE 


AIR OR GAS 


GAS MAY HAVE 
HIGH AFFINITY FOR 
LUBRICANT—SELECT 
CYLINDER LUBRICANT 
WHILE HAVING THAT 
IN MIND 
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Steam cylinder oil may vary appre- 
ciably, depending upon steam tempera- 
ture. For moderate steam temperatures, 
the following specification is submitted 
as taken from the Trade Sandards: 

Flash point, 500°F., minimum. 

Viscosity $.S.U., at 210° F., seldom 
less than 100. 

Pour point, 80° F., maximum. 

Conradson carbon residue left on 
evaporation, 4.5 maximum. 

Compounding, 0 to 12 percent max- 
imum. 

Entirely different considerations are 
required for the lubrication of both 
rotary compressors and centrifugal 
compressors and exhausters. Most of 
the different types of rotary compres- 
sors and vacuum pumps employ differ- 
ent lubricating specifications. It is im- 
portant to follow the instructions of 
the manufacturer carefully. 


Centrifugal compressors and ex- 
hausters require bearing lubrication 
only, and in overhung units that have 
no bearings of their own, only the driv- 
ing mechanism is lubricated. Ball or 
roller type anti-friction bearings on 
small pedestal or multi-stage units re- 
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Fig. 7. Circulating water in the aftercooler should be at as low a tempera- 
ture as possible for maximum moisture removal 
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KEEP TEMPERATURE OF 
CIRCULATING WATER IN 
AFTERCOOLER AS LOW AS 
POSSIBLE FOR MAXIMUM 
MOISTURE REMOVAL 








quire grease or oil in the usual manner. 
Larger and higher speed units generally 
have pressure lubricated sleeve bearings. 
Consult the manufacturer for recom- 
mendations. 


Auxiliaries 


A compressor cannot give the high 
standard of service necessary to meet 
maximum demands unless the auxil- 
iaries that make up the complete com- 
pressed air plant, such as piping, after- 
cooler, and receiver, are properly de- 
signed and installed. 

Beginning with the intake, it is im- 
portant that the air be drawn from as 
cool and clean a location as possible. 












































Bell Airacobras in 
flight formation. 


GRIZZLY IS HELPING WIN 
THE FIGHT FOR FREEDOM 


Grizzly products have played an important part in the 
industrial progress of this nation for more than.a quarter 
of a century. And now, in the fight to retain this right. to 
freedom and progress, they are serving on the battle 
fronts as well as on the home fronts. 








While war demands are taking a large portion of Grizzly's 
manufacturing capacity, we are exerting every effort to 
keep the petroleum and various other industries supplied 
with Grizzly products, and to assist individual operators 
and manufacturers in every way possible on their rubber 
problems. 





Grizzly engineers are solving many such problems for 
manufacturers in different industries. Consult us regard- 
ing any rubber requirement or development. 


GRIZZLY QUALITY PRODUCTS 


AIRCRAFT—Grizzly Breather Tail Wheels; Drop Hammer and Hydropress Rubber; - 
Neoprene and Rubber Sheets and Moulded Products; Slabs; Moulds; Specialties . . . 
OIL FIELD—Rotary Blocks; Rotary, Suction and Discharge Hose; Drill Pipe Protectors 
| and Stabilizers; Belting; Specialties . . . INDUSTRIAL—Belting; Hose; Mechanical 
Rubber Goods; Pump Valves; Frictions; Inserts; Specialties. 


(Formerly E. M. Smith Co.) 
Plants: Los Angeles, California Paulding, Ohio. 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York, N, Y. 
: Complete Stocks Maintained in our Warehouses At: 
407 Velasco Street, Houston, Texas; 1008 SE. 29th St., Oklahoma City, Okla.; 
1621 East Yellowstone, Casper, Wyo. 
Distributed By Leading Supply Companies 





+ The weight of air handled by a com- 










CRIZZLY MANUFACTURING COMPANY damage to the compressor cylinder. Al- 
ways make certain that this pipe has 


pressor varies inversely as the absolute 
temperature of the intake. Therefore, 
if the intake can be reduced from 80 
to 60° F., the compressor will handle 
about 3.75 percent more capacity. If 
dust or foreign matter is continually 
sucked into the machine, it causes rapid 
wear of the working parts, which means 
high maintenance and interruption to 
service. Fouling of the intake may occur 
if the line-opening is near a stack ex- 
hausting smoke, fumes, and dust par- 
ticles, a railroad line, a coal or ash bin, 
or a crushing plant. 

Efficient intake filters should always 
be installed on the compressors, and the 
operating log should call for cleaning 
the filters at stated periods. The intake 
should come from outside the building 
where the air can be obtained as cool as 
possible. It is often beneficial to have 
the air intake near the roof of the build- 
ing, if the air is of better quality at that 
point, or on the north side of the build- 
ing rather than the hot side, if con- 
venient. The intake pipe should be 
turned upward so that the air is taken 
from at least 10 ft. above the ground, 
to avoid sucking grit from the ground 
level, and should be protected from the 
weather so that rain is not permitted to 
enter (See Fig. 6). 


The intake piping should be as short 
and direct as possible, with long radius 
elbows where necessary. If not over 12 
ft. in length, the intake pipe diameter 
should equal the diameter of the open- 
ing of the compressor cylinder; if the 
pipe is longer, its diameter should be in- 
creased to the next size larger. 


The necessity for thoroughly clean- 
ing suction lines cannot be over-em- 
phasized. Welding shot, scale, or other 
foreign matter when pulled into a com- 
pressor frequently is the cause of serious 


been thoroughly cleaned. The frequent 
finding of a pair of overalls in the suc- 
tion line is not just a myth! 

If a large cement tunnel is used for 
the suction line, it should be carefully 
glazed and surface treated to insure 
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MAKING BETTER TIME— Tiere is still a shortage of 


welders skilled in specific jobs and many industries find they 
get on with their production program faster by “work-training” 


groups of men in the technique they must acquire to reach top 
production....As you check on your men, continue, also, to see 


that they use electrodes of correct analysis and size—see that 
they deposit no excess metal in the weld— make certain that 
they use the electrodes right down to the holder. With the 
tremendous increase in the use of welding electrodes it has 


become vital to stop waste. 


PAGE STEEL AND WIRE DIVISION Monessen, Pa., Atlanta, Chicago, 


New York, Pittsburgh, San Francisco 





AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 








TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
N ~) — READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Yoyr Safety : 


Po 


em ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
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against cement dust being pulled into 
the compressor. 

Above ground, the pipe should be of 
standard steel or spiral riveted; below 
ground it may be of glazed vitrified 
clay with all joints carefully cemented 
to make them water tight. 

Discharge lines should be of ample 
size, for lines of too small diameter re- 
sult in excessive pressure drop. Larger 
pipe lines are especially desirable where 
the air lines are long. Sharp bends and 
elbows also increase the friction loss and 
should be as few as possible. 
























































Air from the compressor discharge 
contains moisture, which is deposited 








AMERICAN 


as the air is cooled while traveling 
through the lines. The presence of water 
in the lines is harmful as it may cause 
leaks at the joints or freeze in the pipes 
in exposed places. The major danger, 
however, occurs to pneumatic tools 
where the water, by washing off the 
lubrication, causes excessive wear of the 
tools, and otherwise interferes with 
their normal operation. Water in the 
compressed air causes a loss of man 
hours where the air is used for blowing 
chips, etc., as the operator must blow 
the lines free of water before he can 
use the air. 


Aftercoolers are installed to remove 











INTAKE ‘ 
TEST SAFETY VALVE REGULARLY 


_ AIR 
Outer 











___—_— DRAIN AIR RECEIVER Daity 
iF LINE HAS NO AFTERCOOLER 
DRAIN SEVERAL TIMES Daly 


Fig. 8. The drain cocks at the bot- 
tom of air receivers must be drained 
daily, but if aftercoolers are used 
in the system, the receivers should 
be drained several times 
during the day 











Tremendous strength combined with absolute precision 
results in velvety smooth operation when you ‘‘hang the 
load’’ on AMERICANS. Equipment subjected to terrific 
strains and impacts will give smoother, longer, safer, lower- 
cost service when AMERICAN Heavy-Duty Roller Bearings are 
on the job. Proving that this is so, more heavy duty blocks are 
equipped with AMERICANS than with any others! Inquiries are 
welcomed. ‘ 


AMERICAN ROLLER BEARING COMPANY 
PITTSBURGH, PENNSYLVANIA 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 


| AMERICAN 


: Heavy-Duty ROLLER BEARINGS 


ROLLER BEARINGS 
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as much of the moisture from the com- 
pressed air as possible at the compressor 
before it enters the main lines. It is ob- 
vious that the amount of moisture that 
can be removed by the aftercooler de- 
pends largely upon the temperature of 
the cooling water. Therefore, the cir- 
culating water for the aftercooler 
should be at as low a temperature as pos- 
sible for maximum moisture removal. 
(See Fig. 7.) It is also obvious that if 
the air in the air lines is cooled by room 
temperature to below the temperature 
of the air at the outlet of the after- 
cooler some additional moisture will be 
precipitated in the air lines, however, 
the amount is usually small. 

The aftercooler should be placed as 
near to the compressor as possible and 
a receiver of liberal size installed di- 
rectly beyond. The receiver is helpful 
in taking care of instantaneous peaks 
but its use is primarily to eliminate pul- 
sations in air lines and permit a steady, 
mean velocity through them. As a re- 
sult, the air line beyond the receiver 
may be smaller than the line between 
the receiver and the compressor; the lat- 
ter should never be choked down. Re- 
ceivers should also be placed in the vari- 
ous departments where the air is used, 
if these are some little distance away 
from the compressor house, in order to 
give a constant supply of reasonably 
dry air. 

All air receivers have drain cocks 
placed near’ the bottom that must be 
drained daily, or, if no aftercoolers are 
used in the system, the receiver should 
be drained several times per day on 
damp humid days when the air contains 
a maximum of moisture. Safety valves 
on receivers should be tested occasion- 
ally by lifting the valve levers or rais- 
ing the pressure to operate the valves, 
to insure their being in proper condi- 
tion (See Fig. 8). 

A shut-off valve should never be 
placed in the line between the compres- 
sor and the receiver unless a safety 

















On the seven seas and in foreign battle fields 
the name “LUFKIN” will be found on war 
equipment and parts. Our facilities, like so 
many oil equipment manufacturers, have been 
entirely devoted for sometime to the war effort. 
Lufkin quality in war production means the 
same high quality precision-built, trouble-free 
standards, the reputation for which Lufkin 
established in peace times. 


Almost 10,000 Lufkin pumping units are in the 
fields today producing oil so necessary to 
keep ‘em sailing—flying—rolling. Production 
of oil with Lufkin units means production with 
minimum man-power and minimum mainte- 


nance expense. 





PUMPING UNITS 






























Lufkin units are still available in limited quantities from 


stock. While manufacture of these units has not ceased, 
it is desirable that you anticipate your requirements as 
far in advance as possible. 
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LUFKIN FOUNDRY & MACHINE COMPANY e LUFKIN, TEXAS 









































valve is placed on the compressor side 
of the shut-off valve. Operators forget- 
ting to open the shut-off valve when 
stagting the compressor, may cause seri- 
ous damage to the machine (See Fig. 9). 
For the same reason, it is necessary to 
install a safety valve between the com- 
pressor and the first shut-off valve in 
the pipe line, if the compressor is con- 
nected into an air main with other com- 
pressors. 

Leaks in the piping system are per- 
haps one of the most common and mos. 
easily corrected losses in a compressor 
plant. Air leakage, unlike many other 
forms of pipe-line leakage, is easily 


found due to the noise of even a small 
stream of escaping air. The financial 
loss from leaks in compressed air lines 
can assume considerable proportions. 
The leakage of air at 100-lb. pressure 
through a single %-in. orifice would 
amount to roughly 6,000,000 cu. ft. per 
month; at 6 cents per M. cu. ft., this 
loss would amount to $360 per month. 
Air lines, air hose, shut-off valves, and 
other connections should be tested when 
the plant is not in operation, by packing 
the lines and shutting down the com- 
pressor to see how rapidly the pressure 
drops. 


There are, of course, various ways of 








expense. 


USE MARTIN PLUNGERS 


For Wartime Economy 
and Performance 


You know how important it is, 
especially during wartime, to get 
the maximum recovery of oil in 
the quickest time at the least 


Martin Plungers, with Exclusive 
One-Piece Body and Split Rub- 
ber-Fabric Rings, are your best 
wartime equipment. They last 
two to five times longer. Made in 
over 300 different lengths, diam- 
eters and thread combinations to 
fit any size or make pump. 


Sold Only Through Supply Stores 
See Page 1551 Composite Catalog 
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El Dorado, Arkansas 
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Martin Plunger Body 
after four years use. 
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| AIR TO RECEIVER 








AIR FROM COMPRESSOR 
ALWAYS PLACE SAFETY VALVE AS SHOWN 


iF SHUT-OFF VALVE IS LOCATED BETWEEN 
COMPRESSOR AND RECEIVER 


Fig. 9. If a shut-off valve is placed 
in the line between a compressor 
and receiver and a safety valve is 
not also inserted as shown, serious 
damage to the machinery 
may occur 











testing for leakage, such as holding a 
candle flame close to the joint to see 
whether the flame will flutter; soapy 
water may be swabbed .around the 
joints, and, if there is a leak, it will 
produce a soap bubble (See Fig. 10). 
All air hose connections should be 
made from the top of the distribution 
lines so that the hose will not pick up 
any moisture that may lie in the bottom 





‘ales. 
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Fig. 10. A candle flame may be 
used to detect leaks in air lines. To 
test for leaks in gas lines, soapy 
water may be swabbed around the 
joint, and if there is a leak, it will 
produce a soap bubble 


-. 
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\\._ USE CANDLE IN DETECTING 




















of the line. The air line should be blown 
out well before it is connected to a 
pneumatic tool. On most air lines, high- 
pressure hose couplings are required. To 
maintain the hose in proper condition, 
it should be turned end-for-end occa- 
sionally. All kinks should be avoided, 
but, when they do occur, they should 
be carefully untwisted. The hose should 
be kept on racks when not in use. 

— wer — 
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at Oil & Gas Co., Flint, 
», find it easy to start 
ies with their 24-L be- 
if the perfectly synchro- 
jeilling motion and the ad- 
jength of stroke. Bucy- 
« are as good at drilling 

depths as in deep ones. 


BOVE @ Oil-Well Servicing Co., 
mpa, Texas, pull rods out fast 
ith this 36-L. With the powerful 
kat-driven, free-wheeling casing reel 
this rig they can handle rods and 
Ming easily and quickly. 


IGHT @ Adams & Walters, St. 
mo, Illinois, like the convenient 
"angement of controls on their 36-L 
nd the fact there's no temper screw 
tr with. These features are 
lg help in pulling away from 
‘e-ins and in fishing for tools, be- 
ause they make it possible to re- 
tse the drill line quickly. 


@ Rutledge-Robinson & Moss- 
holder, Newark, Ohio, like the 
snappy drilling action provided 
by the rubber shock absorber on 
their 36-L. This exclusive feature 
also protects the drill from vibra- 
tion and provides a better jarring 
motion when fishing. 


When the rush comes to catch up on the drill- 
ing and servicing we’re postponing now, you'll want 
to buy drilling rigs in a hurry. That’s why you 

should check now on the outstanding advantages of 
Bucyrus-Erie Spudders. 


Check, for instance, their adaptability to changing 
conditions. You'll find they are fast-movers, easy and 
quick to set up or tear down. They operate under their 
own masts or under a standard derrick, and it’s only 
a matter of minutes to change from one to the other. 


They’re handy to operate and are streamlined into a 
compact, easily-accessible rig that works into any 
job-problem the easy way. 


They’re built for top-speed, lowest-cost drilling, with 
plenty of reserve capacity to reach out beyond their 
conservative ratings and do time-saving tricks on the 

jobs of the future that your tool-pushers haven’t had 
time to dream up yet. Whether it’s drilling, servicing, 
or fishing—Bucyrus-Erie Spudders have what it takes. 


Look them over now. Check operations on one that’s 

working near you. You'll notice the Bucyrus-Erie is 
the last to shut down and the first to start up in any 
fleet of drills. 


f 4CYRuUS 
ERig 


e@ S. R. Barnes & Son, Wells- 
ville, New York, like the mo- 
bility of their 24-L. So easy 
are these rigs to tear down, 
move, and set up again that 
four men and a tractor can do 
the whole trick, on a 300-ft. 
move, in average time of only 


eight hours. ee ee ; 
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Portable Rigs Help Meet California's 
Demand For Heavy Oil 





HE call for increased production 

of heavy oil in California to meet 
the demand for residual fuel oil has re- 
sulted in further development of many 
of the older producing areas. Many of 
these areas are in the shallow fields of 
the San Joaquin Valley and include such 
historical cynosures as the Old Coalinga 
field, pools in the Midway-Sunset area, 
Kern River, and South Belridge. Then 
there is the lately discovered Williams 
field, which is being rapidly developed. 
Well depths in this campaign for a quick 
supply of heavy oil range from a few 
hundred feet to nearly 4000 ft. with the 
majority less than 2000 ft. By the use 
of modern drilling equipment, par- 
ticularly of the portable type, and of 
advanced drilling technique, these wells 
are being completed both rapidly and 
efficiently. Despite the present neces- 
sity of using salvaged casing and liner 
and overcoming other difficulties im- 
posed by war conditions, completions 
have been made efficiently, as is evi- 
denced by initial productions, which 
have been surprisingly large in many of 
the old fields where numerous locations 
are surrounded by greatly depleted 
wells. 


Completion Methods 


Many of the completions have been 
made in the simplest manner possible 
but subsurface conditions in some fields 
have made necessary more complex pro- 
cedures. Wall-scraping has been used to 
a considerable extent throughout the 
various fields since the re-development 
phase began about a year ago. The main 
objectives of wall-scraping are to en- 
large the hole for the liner and to re- 
move the mud cake from the wall of 
the hole. The scraping is done after the 
water string has been cemented and im- 
mediately before running the liner. To 
what extent wall-scraping has been in- 
strumental in obtaining better produc- 
tion cannot be determined accurately in 
many of the areas. In one field, however, 
one well in six was not wall-scraped and 
it was the only one of the six that did 
not flow. Subsequent wells in this field 
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by Wallace - << = 


Pacific Coast and Foreign Editor 


The ‘‘Diddlebug” rig, made entirely of 
salvaged material 
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have been wall-scraped. In other fields 
the opinion of the operator determines 
whether the productive zone is to be 
wall-scraped, but most of the major 
companies scrape the sand in all wells. 
The small additional time and expense 
of wall-scraping is generally considered 
warranted if only a small increase in 
production results. Moreover, with salv- 
aged liners being used largely and with 
some liner strings made up of two or 
more sizes of pipe it is good insurance to 
make certain that the hole will provide 
adequate clearance. 


Careful attention is paid to the mud 


xPWells in shallow fields completed rapidly and efficiently in 
campaign for quick supply of heavy oil 


fluid, as good wall-building properties 
are necessary to minimize water loss 
when drilling through the producing 
sands, which, in most cases, are of a 
character that would be easily injured 
even by small amounts of water infil- 
tration. In a number of operations 
either oil or an oil-base drilling fluid is 
used for circulation while drilling the 
sands and while wall-scraping. 


San Joaquin Valley 


The diversity of methods used in 
completing the shallow, heavy oil wells 
in parts of the San Joaquin Valley is 
manifest in one field where four dif- 
ferent companies are using four differ- 
erent methods and one other company is 
using two methods because of the sub- 
surface conditions encountered in dif- 
ferent parts of the field. Changes are, 
of course, made when experience shows 
that they may be advantageous and al- 
though the tendency is to simplify to 
the greatest extent possible, the effec- 
tiveness of the completion method is of 
first importance. When the conven- 
tional procedure of cementing a water 
string and running a liner will meet the 
conditions the speed of drilling and 
completing is great. In some wells the 
liner is cemented through the sand and 
then gun-perforated. In practically all 
cases the material available has to be 
taken into account and made to meet 
the requirements. 


The methods used by one company to 
meet different conditions in the same 
field are shown in the accompanying 
drawings. The well shown in Fig. 1 is 
on one side of the field where there are 
no intermediate water strata to take 
care of. An 8%%-in. water string is ce- 
mented on top of the oil sand and a 
7%-in. hole drilled through the sand. 
The hole is then wall-scraped to 93/4-in., 
14° A.P.I. gravity oil being used for 
circulating fluid in the scraping opera- 
tion. A 6%%-in. liner is hung, tubing 
run, and the well put on production. 

On the other side of the field where 
an intermediate water sand has to be 
shut-off, wells have been completed as 
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By doing many things a little faster, 


COPYRIGHT 1943 — JONES & LAUGHLIN STEEL CORPORATION 





JxL is producing more steel for war 





FROM AN ORIGINAL DRAWING BY ORISON MACPHERSON 


TEAMWORK POURING STEEL BACKS UP 
OUR FIGHTING MEN 


America’s steel mills today are producing 
steel for war at the all-time high rate of 95 
million tons a year. This averages enough steel 
in one second’s time to make four jeeps 
—a dozen gun-shields. | 

In the illustration you see a skilled crew 


pouring molten steel into man-high molds to 


hecome ingots — unit measure of steel produc- 


Jones & LAUGHLIN STEEL GORPORATION 


PITTSBURGH, PENNSYLVANIA 


CONTROLLED QUALITY STEEL FOR WAR 
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tion — steel in its first solid form. The men on 
the platforms and the cranemen maneuvering 
the huge ladles from aloft, make up real All- 
American teams, typical of those all along the 
steel front of 650,000 workers who are em- 
ploying all their skill and teamplay to make 
every second count against the enemy and to- 


ward saving American lives on the battle fronts. 
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Fig. 1. Well in which there was no 
intermediate water strata 











indicated by Fig. 2. In these wells the 
8 54-in. casing is cemented on top of 
the producing zone and 75%-in. hole is 
drilled through an upper oil sand, 
through intermediate shale and water- 
bearing strata, and on through 100 ft. 
of oil sand below. This entire hole from 
approximately 700 to 1100 ft. is wall- 
scraped to 93/4, in. A 250-ft. liner com- 
posed of 6%%-in. pipe with the lower 
100 ft. perforated is set on bottom. At 
the top of the perforations is a whirler 
cementing collar with a concrete baffle 
and cementing basket below the ports. 
The upper 150 ft. of the string is blank 
pipe, at the top of which is a bored-out 
adapter with left-hand threads. This 
section is run to bottom on drill pipe 
with a tail pipe on which are inverted 
swab cups. After unscrewing and ce- 
menting, the drill pipe is raised until the 
swab cups are just above the top of the 
liner and circulation then established 
to make sure there is no cement in the 
top of the liner. The drill pipe is then 
pulled out of the hole. 


The hole between the shoe of the cas- 
ing and the top of the liner is further 
wall-scraped to 1034 in. Enough 6%%- 
in. perforated liner to lap into the water 
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string is then run in and set on top of 
the cemented blank section of liner, a 
turned-down nipple being on the bot- 
tom of this section. The liner is cleaned 
out down to the cementing collar and 
is shot and tested for water shut-off. If 
the water shut-off is satisfactory, the 
cement baffle below the collar is drilled 
out and the well put on production. 

Some companies are using combina- 
tion strings equipped with whirler ce- 
menting collars, with perforated nip- 
ples and cement baffles, or with similar 
equipment, at the cementing points. 
There are, in fact, many and devious 
variations in completion methods and 
these range from the most complex as 
shown in Fig. 2 to the simplest one of 
cementing a water string on top of the 
sand, drilling through the sand, and set- 
ting the liner. In one field where the 
conventional method is followed, the 
sand is wall-scraped to 10 in. to take 
6%%-in. liner. Although this seems a 
rather large hole for that diameter liner 
it has been found that a hole of such 
size is necessary to make the well flow 
in this particular field. Some of these 
wells, which average about 2400 ft. in 
depth, are also equipped with packers 
between the tubing and liner. 


Drilling Rigs 


There are probably few makes and 
designs of portable drilling outfits not 
in service in these shallow fields of the 
San Joaquin Valley. Speed in rigging 
up, drilling, and dismantling seems to 
be the watchword. Most of the portable 
rigs are capable of drilling to 4500 ft. 
or more, so all the shallow fields are well 
within the capacities of the equipment 
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Fig. 2. Diagram of well in which an 
intermediate water sand had 
to be shut-off 











employed. Several of the rigs being used 
have been developed and designed by or 
for some of the individual companies. 
Hoisting structures range from masts of 
various lengths to 90-ft. steel derricks, 





The electric-motor-driven pump unit has here been hooked-up for service. Note 
the convenience for making and breaking connections 
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Not even the best 3000-Ib. test drilling control 
equipment can be expected to seal safely against 
pressures usually encountered below 7000 feet. Ac- 
cepted practice of most safety-conscious operators in 
selecting drilling control equipment: Cameron 4000-Ib. 
test pressure-operated units for drilling depths to 
7000’; Cameron 6000-Ib. test pressure-operated units 
for drilling depths below 7000’. According to our 
records, no adequately Cameron-ized well has suf- 
fered a blowout due to failure of that equipment. 


CAMERON 


IRON WORKS, 

















From the standpoint of wartime alertness to pre- 
vent the loss of a single pound of critical steel drill- 
ing machinery or the loss of a single pound of valu- 
able reservoir pressure, it behooves every operator to 
checx and double check his drilling control equip- 
ment. Replace old and inefficient models with 
Cameron pressure-operated units. Inspect drilling 
contro! units frequently for worn parts that might 
fail at the crucial moment. Rely less on mud weight 

. more on control units of sufficient capacity and 
proven sound mechanical design. 


INC. 


711 Milby St., Houston, Texas. Export: 74 Trinity Place, New York, N. Y. California: The Howard Supply Co., Los Angeles. 
Rocky Mountain: Mountain Sales & Service, Casper, Wyo. 





























some of the latter being skidded from 
location to location. Two companies use 
74-ft. steel derricks that have been 
rmade into virtually portable units. 

There are more spark-plug outfits 
than any other kind, but several elec- 
tric-motor-driven rigs are being used 
and there is at least one steam portable. 
The spark-plug engines for hoist and 
rotary machine probably average 250 to 
300 hp. and practically all pumps are 
power pumps driven by their own 
motors. The pumps are all big and are 
capable of delivering more volume and 
pressure than operations would seem to 
demand. 

Most of the drilling outfits are of the 
completely portable type that can be 
moved over highways as well as from 
location to location within the field. 
Among these are jackknife types, two- 
legged portables, hydraulic-operated 
masts, and various other designs that 
have been developed by manufacturers 
to provide operators with portable rigs 
to meet such conditions as found in the 
shallow operations now being con- 
ducted in the San Joaquin Valley. These 
outfits can be used for workover jobs 
and all kinds of repair work as well as 
drilling. 

Some companies, however, have de- 
signed derrick rigs that, although not 
entirely portable, can readily be moved 
from location to location in a field 
where a number of wells are to be put 
down. An example of this type equip- 
ment is the “Diddlebug” constructed 
by the General Petroleum Corporation 
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The portable pipe rack used with the ‘‘Diddlebug"’ outfit is here being moved to 
position for drilling operations 
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and shown in accompanying illustra- 
tions. This is an electric-motor-driven 
outfit and was constructed of salvaged 
material collected from the coast near 
Ventura, from San Joaquin Valley op- 
erations, and from the Los Angeles Basin 
fields. Its use to date has been confined 
to the South Belridge field. 

This entire rig, including derrick, 
drawworks, pipe rack, electrical control 
unit, and mud pump, is mounted on 
wheels and tractor tracks. The derrick 
is of the regular 74-ft. steel type 
mounted on a large V-frame made of 
14-in. steel beams, the point toward the 
drawworks end. There is one tractor 
track under each front derrick leg and 








THE ODE OF AN ELECTRODE 


I’m just an electrode, I humbly admit, 

But nevertheless I am doing my bit; 

Good welders rely on my strength and my grip 
For safeguarding cannon, tank, airplane, and ship. 
Without me you never will get anywhere, 

So please, Mister Welder, conserve me with care. 
In storage insist that I’m always kept dry, 

Up off the damp floor on a shelf amply high. 
Beware sweating pipes, open windows, and such, 

I sometimes am rusted by moisture’s least touch. 
Then if through some mishap I chance to get wet, 
Just spread me out quickly. And please don’t forget 
That I do my best work when I am not bent, 

And fit all joints properly ’ere you consent 

To do any welding, and then for best strength 
Make legs of all fillet welds equal in length, 

And, too, make the face of all fillet welds flat. 
Since I’m growing scarce, it’s now urgent that 

To win in this conflict with gun, plane, and sub, 
I’m utilized down to the tiniest stub. 

Produce everlastingly! Use me! Don’t cease! 
We'll then win the war and the right kind of peace. 


—W. F. SCHAPHORST. 
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two tracks under the drawworks. When 
this unit is moved it is pulled by a large 
bull-dozer at a speed as fast as an ordi- 
nary walk. It takes approximately one 
hour to move to a new site two locations 
away. Under normal conditions the out- 
fit can stop operations at one well and 
be actively drilling at another location 
in six hours. The machine has actually 
completed 7 1. wells in a 30-day period. 
The feature in this type of rig is that 
it does not have to be dismantled at all 
in order to be moved from one point to 
another. 


A somewhat similar design being used 
in the South Belridge field is powered 
by spark-plug motors. For moving the 
derrick-drawworks unit of this outfit, 
a plank track is laid and the unit skidded 
on rollers on this track. Another design 
employs Athey wagons to support some 
of the units making up drilling rigs that 
confine their operations to one field. 

Most of the wells drilled with the 
“Diddlebug” have been from 1000 to 
1100 ft. in depth and the drilling of 
7% wells in 30 days gives an average 
per well of four days. This includes 
moving and what little rigging up and 
dismantling is necessary with an outfit 
of this kind where most of the equip- 
ment remains in place during transpor- 
tation. The speed of drilling, however, is 
very fast with all types of rigs being 
used in the various field. In the Kern 
Front area, for example, the drilling 
time for wells averaging approximately 
2800 ft. is from six to seven days. All 
types of rigs have been successful and 
the extensive operations now being car- 
ried on have proved the value of the 
portable rig to meet the demand for 
many wells, efficiently drilled and com- 
pleted, in a very short time. 


Eprror’s Note: Photographs are by 
courtesy of General Petroleum Cor- 
poration. 
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RIGGING-UP 
AND OPERATING PRECAUTIONS 


* 1. Keep sand, shale. gas, and air out of the 


drilling mud. 

* 2. Make sure that the suction line (a) 
slopes gradually and uniformly from the 
slush pit to the pump; (b) has 0 air 
pockets ; (c) provides minimum suction- 
lift; and (d) is as large as the pump’s suc- 
tion connection. 


x 3. Use a flexible suction hose. It acts as a 

shock absorber and eliminates excessive 
strains on flanges. 

* 4. Use a suction strainer to keep sticks and 
other debris from fouling the valves or 
plugging the bit. “OILWELL” suction 
strainers are amply oversize and easy to 
clean, and are furnished in straight and 
right-angle types- 

* 5. Use lip-type self-sealing packing for 
fluid pressures over 750 pounds per square 
inch. Be careful not to adjust the stufhing- 
box glands too tightly wit 
packing. Oil lubrication prolongs pac ing 
and rod life and is rapidly gaining favor 
over water lubrication. 

{ valve in the dis- 

ump. Set it 

d-a-half 


x 6. Use a pressure-relie 
charge line to protect a power P 


to release at not more than one-an 


times the maximum recomm 
ing pressure fo 
ws. 
bends in the discharge line. They 
“non-useful” 


long-radius ¢ 
treated and reinforced agains 


furnished in 3- 
x 8. Use a lubricator that is big 


Make su 


proper 
and other operating conditions. 


«x 9. Keep 


* 


* 11. Drain 


* 12. Keep power-pump taper 


ings adjusted for proper running clearance, 
but avoid setting them up too tight. Adjust- 
ment must provide for temperature expan- 
sion. Proper adjustment will maintain effi- 
cient performance and minimize wear, 
which would increase rapidly in loose bear- 
ings and cause impact shock loads. 


ended operat- 
r the liner size in use. 
of tees and short-radius 
build up 
pump pressure. “OILWELL” 
lis and goosenecks are heat- 
t wear and are 
and 4-inch pipe sizes. 
nough to 
filling to the next. 
icants are of the 
des for prevailing temperatures 


Avoid the use 


* 13, If a pump knocks, examine the suction 
line and connections first. Knocks are 
usually due to suction leaks or restrictions. 
If the source of the knocking cannot be 
located in the suction of a power pump, 


gra “ 
then check the bearings. 


* 14, Keep valve covers and cylinder heads 
uniformly tight with normal stud tension. 
Nuts should always be tightened by pro- 
gressing from one stud to another diametri- 
cally opposite—never in rotation around 
the flange. Never take uP more than 4 
quarter turn with a wrench before pro- 
gressing to 4 nut on the opposite side. 
Making up @ nut oF nuts “wrench tight” on 
one side and then pulling down on the 
other side usually results in breakage of 
studs and damage to the gaskets. 


rting will save pistons. 


lubricating oils and greases clean. 
Use clean containers, and make sure that 
the lubricator is equipped with a strainer 
of adequate capacity. 

10. Operate 4 steam pump with dry oF 
superheated steam if possible. This is de- 
sirable from the standpoint of proper lubri- 
cation as well as efficient, snappy perform- 


ance. 
both steam and fluid ends when 
down for an extended period. 


shutting 
bove the discharge and 


Drain fluid ends 4 
suction valves. 


* 15. Priming when sta 


ed roller bear- * 16. Remember, 4 clean pump runs better. 


REGULAR INSPECTIONS AND ADJUSTMENTS 


At the Beginning of Each Tour: 


1. Fill lubricators and check to make sure 
that lubricating oil is being delivered in 
all mecessary points. 


proper quantities to 
and 


Lubricate all grease-packed bearings, 
check crankcases of power pumps- 


2. Listen for the tell-tale noise of leakage 
inside the fuid end. Many liners, valve 
seats, and even fluid ends have been saved 
by detecting leakage in time. 


3, Check outside liner adjusting screws for 


possibility of takeup. New “OILWELL” 
heavy-duty slush pumps are equipped with 
Type “HD” Liner Spacers, including single, 
external, roller-bearing adjusting screws. 
Type “HD” Spacers can be installed in the 


by renewing inserts in 
discharge valves to the 
e versa. (c) 
which do 


the 


prolonged 
Shift the 
ve positions and vic 
ver gaskets 
out of 


stantially 
time. (a) 
suction val 
Replace all valve c 
not extend at least \,-inch 
grooves in the caps. 
ion and discharge strainers to 
restrictions. The discharge 


d also be cleaned every time @ 
ubber tears loose. 


field on many “OILWELL” pumps not 
having them as original equipment. 
piston rods one-quar- 


4, Turn steam-pump 
rod, piston, and piston- 


ter turn to distribute 
ring wear. 

5. Inspect all stuffing boxes. Adjust glands 

evenly and keep them no tighter than neces- 

to prevent leakage. Replace worn 

tly, as a close fit is required 

i - braided 

is effective 

¢ from 


2. Clean suct 
prevent flow 
strainer shoul 
valve insert oF piston f 


sary 


to prevent ext 

copper ring nex 

in preventing extrusio 
steam-end stuffing boxes. 


Once Every Week : 


Examine the fluid valves, inserts, 
Valve and seat life can be sub- 


in the pressure- 
ses in service an 
if not 


3. Replace the shear pin 
relief valve. This pin fatigu 
will fail below the desired pressure 


replaced at regular intervals. 


4. Check tightness of all screws and bolts 


1. (a) 
and seats. 


in the power end. 


Reprints of this advertisement are ava lable for 
postin m e e ial | e 
g in pump sh ds, tool houses, a d field 

t h f offices 


Writ 
rite Dept. P., Oil Well Supply Co., Dallas, T 
exas 


VIL WELL SUPPLY COMPANY 





| 
| 


























































































































P 934.314. 
P 934.35 


Employee Training Helps Solve 
Problem of Manpower Shortage 


wetrerponsen _ & Making of unskilled or semi-skilled workmen into 
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LTHOUGH the pipe-line industry 
A has suffered seriously as a result of 
material shortage, there is no question 
but that the most serious shortage suf- 
fered is that of manpower. 

A considerable part of the male em- 
ployees of the natural gas pipe-line in- 
dustry has been removed from its 
ranks either by the several branches of 
the armed services or by war industries. 
How to maintain sufficient skilled em- 
ployees to carry on the operation and 
maintenance of natural gas pipe lines 
has been a difficult problem for which 
there appears to be no complete remedy 
for the duration. Materials and equip- 
ment are difficult to obtain but skilled 
workmen have also become difficult to 
obtain. Therefore, if facilities that are 
being taxed to the utmost to meet war 
requirements are properly to be main- 
tained and operated, a sufficient number 
of skilled workmen must be made avail- 
able. 

It has been possible of course to re- 
cruit some employees, but very few 
skilled employees have been available. 
Each company, therefore, must depend 
on its own personnel for skilled work- 
men. This means that a job-training 
program that will transform the un- 
skilled or semi-skilled workman into a 
skilled workman in the shortest possible 
time is essential. 

It may be stated generally that in the 
past a great deal of our employee train- 
ing in the field has been by the trial and 
error method. Training by this method 
or in this manner is very costly. It is ex- 
pensive to the employer in loss of pro- 
duction due to inefficiency, increased 
insurance costs, and waste of material, 
and it is likely to be expensive for the 
employee because of accidents that fre- 
quently occur due to lack of proper 
training. 


Better and Quicker Training 


Because of the acute shortage of man- 
power, it will be necessary, if the indus- 
try is not to suffer too severely, to do 
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by A W Hk 


Supervisor of Safety, Lone Star Gas Company 


14 


A. W. BREELAND 





entered the gas business in 1922, when he 
joined Lone Star Gas Company as clerk in the 
gas measurement department—Was later made 
chief clerk in the gas operating department, 
and in May, 1929, was appointed supervisor of 
safety for the company and organized the 
company's accident prevention training system 
—Prior to his connection with Lone Star, Bree- 
land was with the M-K-T Railway in Wichita 
Falls and Dallas—He is a native of Mississippi, 
was educated in the schools of Pike and Wal- 
thall counties, Mississippi, and in the Tri-County 
Normal School of McComb City, Mississippi— 
Having completed his teacher's training, he 
taught school for one year and then enlisted in 
the U. S. Army for service during the World 
War—During his enlistment he studied one 
semester at the A. E. F. University at Beaune, 
France—Completed a business course in book- 
keeping and shorthand at Tyler Commercial 
College in 1919-20 and later enrolled for and 
completed the following correspondence school 
courses: Higher Accounting with LaSalle Exten- 
sion University; Business Administration with 
Alexander Hamilton Institute—Has served as a 
member of the Dallas Citizens’ Traffic Commis- 
sion, the State Commission on Apprentice 
Training and Vocational Education—lIs general 
chairman of the Central Committee on Acci- 


dent Prevention of the American Petroleum‘ 


Institute, as well as chairman of the Advisory 
Committee of that body—lIs a member of the 
American Gas Association Accident Prevention 
Committee, being also a past general chair- 
man of that committee; and a member of both 
the Texas Safety Association and the American 
Society of Safety Engineers. 
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skilled workmen in shortest time possible is essential 









a better and quicker job of employee 
training. The first step in employee 
training is to prepare the foreman for 
the task of giving the actual job train- 
ing. As has been stated, in the past 
nearly all field employees in the natural 
gas industry learned their jobs the hard 
way, which is also the long way, fore- 
men included. In order for him to do 
a better training job, it is necessary that 
the foreman know more scientific meth- 
ods of training. He certainly must know 
his own job and how to do the various 
jobs for which he is responsible before 
he can do a real job of employee train- 
ing. If he knows how to do the various 
jobs and how to make a breakdown or 
analysis of each job, then he knows the 
logical steps to take in accomplishing 
the job of employee training. If he does 
not, then he must be taught how to 
make a job breakdown or analysis before 
he is in position to teach correctly one 
of his own employees to do a given job. 

In our own organization we have 
given all our supervisors and foremen 
information that should enable them to 
be better prepared to analyze a job and 
properly to teach an employee how to 
perform it. This information was given 
in supervisor meetings as the prelimi- 
nary step in employee training. It is 
very important that the foreman or 
supervisor should know how to teach 
because his ability to train will deter- 
mine the success or failure of the entire 
training program. 

The first requisite is that the super- 
visor must know the job he is to teach, 
and the logical steps to perform it. 

The second step is to know how to 
instruct. 


How to Instruct 


If the supervisor knows how to in- 
struct he will first prepare the employee 
by putting him at ease and by giving 
him a concise but complete history of 
the company, its policies with reference 
to its employees, and the part it has to “ 
play in the war program. He will then 















Electroweld Tubing 


SAVES IN WEIGHT AND IN 


FABRICATING COSTS 


E latest type electric weld tube mills are found 

at Electroweld Steel Corporation. The accuracy 
and dependability of this equipment coupled with the 
most modern testing facilities permit production of a 
product with three distinct benefits — safety, savings 
in weight, and savings in cost. 








This equipment forms tubing from strip steel which is 

rolled accurately to gauge. Thus the wall thickness 

is uniform, and lighter gauge material may be used 

without sacrificing strength. As a result, there are \ 

no thin spots in the wall of Electroweld Tubing, ! 

and you save weight. The strip steel meets your lUniform diameter ' 
specifications accurately, and after it is formed into . ‘ 

tubing the strength at the weld and adjacent areas Uniform wall thickness 
will equal that of the strip steel. Every foot of Uniform physical propegties 
Electroweld Tubing is hydrostatica]ly tested for safety. 
Therefore, it not only meets your specifications but | Test proven welds | 


also Government requirements. Scale-free, silver- bright Bish 








Electroweld Tubing may be adapted economieally to ss 
boiler, heat pin cae amas etd as Square cuts, minimum byrr 
well as to mechanical applications since it may be 
cut, formed, and welded more easily. During the post- 
war period, you will find it worthwhile to consider 
Electroweld Steel Corporation YOUR source of supply. 








Electrourcld STEEL CORPORATION - OIL CITY, PA. 


Manufacturers of pressure and mechanical steel tubing } 






































































place him in the correct position to re- 
ceive instruction 1nd proceed to present 
the operation. Placing the new or the 
old employee in the right position to re- 
ceive instruction is extremely important 
and is one point often overlooked. The 
worker should be on the same side of 
the bench, machine, or desk as the in- 
structor so that he will see the job or 
operation from exactly the same angle 
as the instructor, instead of looking at 
it backwards as he would if placed 
across the desk, bench, or machine from 
the instructor. 

In presenting a job to a new em- 
ployee, and attempting to teach him 
how to do it, the mistake of telling him 
only is too often made. Very few people 
will be made to understand a job by 
merely being told how to do it, even 
when told slowly and patiently. The 
employee must be told how to do it, 
shown how to do it, and then allowed 
to perform the job under the observa- 
tion of the instructor until he is able to 
do it correctly. The foreman should fol- 
low up on the worker at intervals to 
make sure that he understands thor- 
oughly and has developed the manipula- 
tive skill necessary to the efficient per- 
formance of the job. 

There are some jobs in the industry, 
however, that require deviation in the 
instructional procedure, for instance, 
repairing pipe line leaks under pressure. 
As scarcely any two leaks are exactly 
alike, it is somewhat difficult to give as 
specific information on leak repairs as 
on more standardized procedure jobs. 
We can and we should give general job 
training on the procedure to be fol- 
lowed in digging the leak out, assem- 
bling material for making the repair, 
accurately determining whether the leak 
is one that may safely be repaired under 
full pressure, under reduced pressure, 
or whether it will require that the line 
be completely shut off. This knowledge 
is most important for making leak re- 
pairs and at the same time the hardest 
to teach. Obviously, all leak repair jobs 
should be under the supervision of a 
trained and experienced pipe-line repair 
foreman. Greater efficiency, however, 
and less accidents will result if each 
member of the repair crew has a good 
understanding of the problems involved 
in the work. 


In this same connection new men and 
perhaps some of the old employees must 
be taught the importance of all pipe 
with seams, such as lap and butt weld, 
being laid with the seam in the upper 
quadrant of the line. When rubber 
couplings are being used, the weld or 
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seam of the center ring should also be 
in the upper quadrant of the line. 


The reason for this practice is that in 
the first place the seam is the weakest 
part of a joint of pipe and in the second 
place the bottom of a gas pipe line is the 
section of the line most vulnerable either 
to inside or outside corrosion. Any 
liquids in the line will either travel or 
settle along the bottom. Likewise, water 
and other liquids on the outside ac- 
cumulate along the bottom of the ditch, 
increasing the possibility of corrosion on 
the bottom of the line. 

Another operation concerning which 
new men should have a thorough 
knowledge is the operation of gate 
valves. This is especially true of gates 
with non-rising stems. It is very impor- 
tant that pipe-line employees should be 
able easily and quickly to ascertain 
when this type gate valve is open or 
closed. This of course cannot be deter- 
mined by observation. Knowing the 
number of turns of the wheel necessary 
to open or close the various sizes of non- 
rising stem gate valves is of great im- 
portance in this training. Not all makes 
of gates will have the same number of 
turns for each size, but should more 
than one kind of gate be in use in one 
district, and the chances are that there 
will be several makes, then the pipe-line 
employee should know the number of 
turns necessary to open or close the sev- 
eral sizes of each make gate he has in 
his district. Impossible? Of course not 
-—tell him, show him, and let him open 
and close the different sizes in each 
make he has to use and he will learn 
quickly. 


Certainly this knowledge is not suf- 
ficient to train an employee thoroughly 
on how to operate his gate valves but it 
will help materially and it is more than 
many pipe-line employees now know 
about gate valves. 


Use of Bonding Clamps 


Of particular importance in our com- 
pany training program at this time is 
the use of a bonding clamp to provide a 
continuous metallic bond in the pipe 
line before it is separated for repairs, re- 
moval of a joint or joints, valve, or 
other piece of appurtenant equipment. 
It is known that currents of varying 
magnitude and direction may flow 
along pipe lines. The general belief seems 
to be that the amount of current de- 
pends upon the condition of the pipe 
coating, soil qualities, proximity to 
other current collectors, such as pipe 
lines, tanks, and railways. 


In the past we have had some fires 





determined, although the more com- 
mon sources were ruled out. 


In order to eliminate one more possi- 
ble source of ignition, we have now in- 
structed all pipe-line foremen to install 
a bonding clamp assembly before mak- 
ing a break in a line so that there may 
be a continuous flow of any currents 
that might be in the line. The clamps 
are installed on the line before removal 
of a joint, gate, or other piece of equip- 
ment, by providing a clean spot on the 
pipe at both ends of the section to be 
left in place. The spot at which the con- 
tact is made should be filed clean about 
the size of a half dollar in order to allow 
a good electrical connection when the 
set screw in the clamp is tightened. The 
clamp and bonding line should remain 
in place until the joint of pipe or other 
piece of equipment has been replaced. 

When replacements are being made 
consisting of long sections that cannot 
be protected with the cable available, 
the section may be isolated first by in- 
stalling clamps at each end of the sec- 
tion being removed, and after the sec- 
tion is isolated the clamps may then be 
removed until ready to make the tie-in. 
The clamps should be in place before 


the tie-in is attempted. 
Safety Through Efficiency 


Thus far in our training program, 
and we plan to continue on this basis, 
we are stressing the importance of 
training new employees, and old em- 
ployees on a new job, in the quickest 
possible time to perform their job ef- 
ficiently. We believe the training pro- 
gram now under way will undoubtedly 
accelerate the training of new em- 
ployees and old employees shifted to 
new jobs. We have not said much about 
safety for the very good reason that we 
know that if we can get an employee 
trained to do his job efficiently he will 
automatically do it safely. In other 
words, we will achieve safety through 
efficiency. 


We must recognize that we no longer 
have a reserve pool of skilled manpower. 
If we are to continue to operate with 
any degree of efficiency, and the war 
program demands that efficient service 
must continue, we must develop our 
training technique to the point where 
we can maintain output without acci- 
dents and without impeding the war 
effort of our nation. We must train our 
industrial soldiers so that they can keep 
up with the pace of our soldiers on the 
battle front. 
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where the source of ignition was never 
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man who is responsible for the lifeblood 


keeps our firing lines and production lines op- 


erating at an ever increasing tempo. 


He has met war requirements quickly, efficiently and 


cheerfully. Production and drilling schedules have 











been maintained in spite of drastically curtailed ma- 

terials and large manpower losses. Destroyed crude | 
supplies are being rapidly replaced. New and differ- i 4 7 

ent products have been produced to meet changing en ¥ 
demands. The development of synthetic rubber and ship have overcome such obstacles as lack of finances =] 
hi-octane gasoline are two of his outstanding con- and equipment, inaccessible locations and transpor- 


hidden tn ee ee en tation difficulties. In war or peace, the oil man carries 





on with plenty of courage and baling wire. And 





From the days of Colonel Drake, the oil fraternity’s :, ; ; 
Johnston deems it an honor to be serving an industry 

clear vision, unswerving courage and stalwart leader- bl ee 
6 6 which is contributing so much to the development 


of the world’s natural resources. 


White for tbe duration armament Hd M (). JOHNSTON Oil Field Service Corp. 


continuing our research and de- 3117 SAN FERNANDO ROAD ¢ LOS ANGELES, CALIF. 


war's end the vil industry will bave even fuer, A JOHNSTON Oil Field Service Corp. 


more efficient testing equipment than ever before. 5702 NAVIGATION BOULEVARD ¢ HOUSTON, TEXAS 


“Why set casing before you know!” 
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OIL GAGING STEEL TAPES 


_ ent patterns that Lufkin 
' offers you. Illustrated 
here is the No. C1280 
tape with the new 
Chrome Clad line. Its 
jet black markings are 
easy to read against 
the satin chrome sur- 
face that won't rust, 
'erdck, chip or peel. 
The six ounce bob No. 
588 is solid brass. 
Write for free Cat- 
alog No. 12 and 
see the tapes at 
your supply store. 


Md hs A 


SAGINAW; MICHIGAN 
TAPES - RULES . 


New York City 
PRECISION TOOLS 
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| Solid Support For Meter Run 
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by J C Mbright 


HE lead line on a lease that carries 

gas under pressure to the tubing- 
head of an injection well in a pressure- 
maintenance project is constantly sub- 
jected to stresses resulting from expan- 
sion and contraction due to alternate 
heat and cold as well as the pressure in 
the line. An inexpensive yet substantial 
support for the pipe at the recording 
meter station can be made with two 
short pieces of junk pipe set in the 
ground at the required distance from 
each other in relation to the meter 
flange and tamped, or secured, in the 
holes with a concrete grout to stabilize 
the setting if it operates under unusual 
conditions. The posts may be made of 
any convenient size of pipe larger than 
the meter run with the upper ends 
closed by turning a part of the walls 
in to form a saddle-shaped cradle for 
the meter run piping. Threaded ma- 
chine bolts are welded on each side of 
the saddle, allowing sufficient space be- 
tween them so the meter run will rest 
in place without touching the bolts. 
Holddown clamps of strap iron welded 
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Supporting posts made of pipe set in 
the ground on each side of an orifice 
flange in a small meter run to hold 
the instrument level and prevent dis- 
tortion of the setting due to expan- 

sion and contraction 


to pipe ferrules that slip over the bolts | 
are secured by running the nut down 
snugly. Small inequalities in leveling 
can be corrected with shims beneath the 
pipe at the post, which may be slightly 
lower thar the other. 
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How To Keep Electrical Starters 


Operating 


PROGRAM of constant checks 
against oil, dirt, and moisture that 
enabled one large manufacturer to run 
6500 electric motors for 10 years with 
only 10 minutes lost time due to power 
failures was described recently to the 
Electrical Association of Rochester, 
New York. Oil, dirt, and moisture, ex- 
plained L. E. Markle, control equipment 
engineer for the Westinghouse Electric 
and Manufacturing Company, are sabo- 
teurs that ruin electric motor starters 
so important to plants depending on 
electric power to drive their machinery. 
This particular plant, the group was 
told, adopted a vigilant maintenance 
program and immediately discovered 
that practically all its starters and other 
equipment needed attention. Since regu- 
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lar inspection and cleaning were begun, 
there have been almost no shutdowns. 
Such programs are more important than 
ever before, to keep the motors turning 
to meet the demands of war. 

Close coéperation with manufactur- 
ers by motor starter users may point the 
way to changes in design that will re- 
duce the need for maintenance and pre- 
vent shutdowns for repairs, he added. 
Re-design and improvement of a few 
parts have been known to increase the 
useful life of a complete starter for a 
long time. No matter how good a de- 
sign may be it can always be applied 
to some service or in some atmospheric 
conditions where its performance may 
not be entirely satisfactory. 


















les 
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by taxi 


across the Pacific 





One of this war's most dramatic stories started when a 
take-off accident damaged the octant of this Flying 
Fortress. Hours later, off course, hopelessly lost and gas 
exhausted, its pilot landed it and the crew of seven on 
the open sea. 





Packed into three little rubber ‘‘doughnut’’ life rafts, 
they floated for 3 weeks catching rain for water, and a 
fish or two for food, battling sharks, storms, hunger and 
thirst with unbelievable fortitude. One raft made land. 
A PT boat picked up the second. 





A Kingfisher Navy observation plane spotted the third— 
3 men aboard. With room for only one in the cockpit, 
the others were lashed to the wings. The Pratt and 
Whitney Engines (equipped with American Hammered 
Piston Rings) taxied the overloaded plane across many 
miles of the Pacific to safety. 
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American Hammered 


Piston Rings 


Workers in the foundry, the shop, the inspection de- 
partment, all know that someone's life may depend upon 
each ring they make . . . which helps explain why every 
ring delivers that all-important last ounce of effort in 
time of need. Koppers Company, American Hammered 
Piston Ring Division, Baltimore, Md. 


KOPPERS 


(THE INDUSTRY THAT SERVES ALL INDUSTRY) 
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FROM WASHINGTON 





Order No. 11 Replaces M-68 


Petroleum Administrative Order No. 11 replac- 
ing the provisions of War Production Board 
M-68 dealing with petroleum production opera- 
tions has been iomell Ge Petroleum Administrator 
Harold L. Ickes. 

Administrator Ickes said: 

‘‘This marks a major step in the simplification 
of administrative procedure made possible by 
the Executive Order establishing the Petroleum 
Administration for War. The production branch 
of the petroleum industry will find in the new 
order, more flexibility, simplification, and clari- 
fication than in the old order, as a result of the 
experience we have gained during the past year.”’ 

The salient changes in the new order are: 

1. ‘‘Maintenance or Repair’ is redefined to ex- 
clude any restriction because of accounting prac- 
tices and to include capital additions not exceed- 
ing $500 in material costs. 


2. Pumping equipment may not be installed at 
flowing wells prior to the time such wells cease 





to flow naturally, except where the wells are no 
longer capable of flowing their allowables. 
““Condensate Field’’ is no longer defined. 
Instead 115 fields are specifically listed as con- 
densate fields in which an exception is required 
before any drilling can be done. This list will be 
modified from time to time as the need requires. 
“Exploratory Well’’ has been modified to 
exclude any well in the proved area of a gas or 
condensate field, regardless of distance from 
other wells. 

5. The order permits the plugging-back or 
deepening of oil wells whose locations conform 
to the 40-acre drilling pattern established under 
the order, even though those wells are not the 
only wells on the units and are not the prescribed 
distance from offset wells. 

6. Gathering systems may be constructed to 
connect wells to a pipe line provided the ma- 
terial costs do not exceed $2500 and provided 
the new installation does not duplicate an ex- 
isting facility. 


REILLY PIPE ENAMEL 























@ The vital importance of the service rendered by 
America’s pipe lines has been sharply emphasized 
by war conditions. The protection of these lines is 
even more essential in war than in peace. The de- 
pendable protection which ReE1Lty Enamel gives to 
pipe lines has been established by years of service. 
This tough, durable coating prevents corrosion from 
moisture, electrolysis, soil acids and alkalies. It re- 
sists abrasion and soil stress, and withstands wide 
extremes of temperature without sagging or crack- 
ing. As a lining on water lines REILLY Enamel pre- 
vents incrustations and tuberculation and i insures 
permanent full-capacity flow. 

REILLY coal tar paints give effective, economical 
protection to tanks, stacks, towers, structural steel 
and other metal surfaces. 


Booklet describing these protective coatings will 


be sent on request. 


REILLY TAR & CHEMICAL CORPORATION 
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7. Except as provided in Supplementary Order 
No. 1, the drilling of all gas wells requires ex- 
- ~~ 

The new order supersedes Supplementary 
Order No. 5 to the old Order M-68 relating to 
Illinois; and also Petroleum Administrative 
Order No. 6, relating to the Hugoton gas field, 
which have been revoked. 

9. In sectionalized areas, the drilling unit is 
redefined so that it must consist of a quarter- 
quarter section of at least 35 acres. 

10. Secondary recovery operations, regardless 
of geographic location, are no longer automati- 
cally excepted. “~— lementary Order No. 2 ac- 
companying the W Order No. 11 provides 
automatic Bade: for secondary recovery opera- 
tions in the Eastern fields. In other areas lack of 
concurrence within the industry as to the defini- 
tion of ‘‘Secondary Recovery Operations’’ necessi- 
tated deletion of the automatic exemption, and 
an exception is hereafter required before install- 
ing secondary recovery facilities in all areas out- 
side of the Eastern fields. 

11. PAW Forms 3 and 4 will be used in con- 
nection with the new order instead of OPC 
Forms PD-214a, b, and c, thereby reducing the 
number of forms now in use. 

The following Supplementary Orders were 
issued simultaneously with the new Petroleum 
Administrative Order No. 11. 

(a) Supplementary Order No. 1 prescribes con- 
ditions under which gas wells may be drilled in 
the Appalachian area and in a specified area in 
Oklahoma, Kansas, and Missouri, without ob- 
taining special authorization. 

(b) Supplementary Order No. 2 provides auto- 
matic authority to carry out secondary recovery 
operations in the Eastern fields, and also provides 
specific well-spacing requirements for drilling in 
areas where secondary recovery Operations are 
not carried on, 

(c) Supplementary Order No. 3 provides for 
reworking old wells in the Smackover field of 
Ouachita County, Arkansas. 

California and the special problems of that 
area are under active consideration and further 
announcement in relation thereto will be made 
in the very near future. 

In the meantime, Supplementary Order M-68-3 
relating to ‘‘heavy oil’’ operations in California 
has been reissued as Supplementary Order No. 4 
to PAO No. 11 and will continue in force until 
superseded by an order incorporating a wider 
range of production operations. 

Deputy Petroleum Administrator Ralph K. 
Davies said: 

‘*The intent of the new order is to outline cer- 
tain general conditions under which authority 
to acquire and use materials is automatically 
granted for use in production operations, there- 
by reducing peper work to a minimum. Supple- 
mentary Orders are issued tc fit the operating 
conditions in certain fields or areas, permitting 
use of materials under less restrictive conditions 
than are prescribed in the general order. Pro- 
vision is also made for granting special excep- 
tions where special conditions warrant such ac- 
tion. Exceptions which have been granted under 
the old order are not disturbed and applications 
pending under the. old order will be treated as 
applications under the new order. We cannot 
allocate or regulate the use of materials without 
some paper work, but we want to eliminate it 
as far as humanly possible. 

‘*The new order imposes no restrictions on the 
use of material for wildcat wells. This is in 
keeping with our policy of encouraging a maxi- 
mum amount of exploratory work to discover 
new reserves.”’ 


Order P-98-c Amended 


To promote the free flow of materials within 
the petroleum industry, both at home and abroad, 
the War Production Board has issued an amended 
Preference Rating Order P-98-c. 

The amended order simplifies and concentrates 
all controls over materials inventories in the 
petroleum industry, defines ‘‘Surplus Material,’ 
provides a method of accounting for transfers of 
material from domestic operations to foreign 
operations, and establishes participation on and 
after May 1, 1943, in the Petroleum Administra- 
tion for War Materials Redistribution Program 
No. 2 as a prerequisite to procuring any ma- 
terials for use in the petroleum industry. 

(PAW Materials Redistribution Program No. 2 
is now being drafted and will be announced in 
the near future.) 

“Surplus Material’’ is defined as any material 
that is not required for use by the owner during 
the succeeding 90 days. The order prohibits the 
acquisition by any operator, for use in the United 
States, its territories or possessions or in the 
Dominion of Canada, of any materials that 
would result in his accumulating more than a 90 


days’ supply. 

This liekation, plus the requirements of the 
PAW Materials Redistribution Program, takes 
the place of the inventory control requirements 
previously imposed by Priorities Regulations 
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Nos. 1 and 13, and by Controlled Materials Plan 
Regulations Nos. 2, 5 and 6. Inventory control 
requirements in Preference Rating Order P-98-b 
will be revised in accordance with the provisions 
of the amended Order P-98-c. 

The order establishes the filing of Form PD-470 
with PAW as a prerequisite to the acquisition by 
operators from other operators of materials from 
within the United States for use outside the 
United States, its territories or possessions. This 
will permit the keeping of an accurate record of 
the materials transferred from the operating 
stocks of the United States to foreign operations. 
Thus, the books of Lend-Lease and Board of 
Economic Warfare will reflect all material mov- 
ing to foreign operations. 

Subject to the 90-day supply limitation, sales 
or transfers of material from one operator to an- 
other may be made freely up to May 1, 1943, pro- 
vided the material is to be used in the United 
States, its territories Or possessions. 

On and after May 1, 1943, no operator, who 
is required to obtain a serial number under PAW 
Materials Redistribution Program No. 2, may 
obtain material from another operator or apply 
priorities assistance to obtain material, unless 
such serial number is in effect. The serial number 
must be clearly identified upon any document 
used in completing the transaction. 


Not to Restrict Wildcatters 


Petroleum Administrator for War Harold L. 
Ickes has denied that the Petroleum Administra- 
tion intends to tell oil wildcatters where to ex- 
plore for new wells. 

The administrator said: 

‘‘Unwarranted apprehension has been expressed 
by certain members of the industry that the Pe- 
troleum Administration for War intends to exer- 
cise discriminatory judgment with regard to the 
drilling of wildcat wells. I contemplate no such 
action. My office has done everything within its 
power to avoid any restriction upon the explora- 
tory effort of the oil industry. I propose to con- 
tinue this policy.’’ 

Recently, Administrator Ickes called for the 
drilling of at least 4500 wildcat wells during 1943, 
50 percent more than were ever drilled before in 
any single year. 

During the last few years, the rate of produc- 
tion has exceeded the rate of discovery of new 
oil fields. 

Importance of exploratory drillings was em- 
phasized by Deputy Petroleum Administrator 
Ralph K. Davies. He stated: 

“Exploration is more important today than it 
ever has been. We must find new oil fields at an 
increased rate if we are to continue to have a 
productive capacity equal to our needs. 

““We are not concerned with the estimates of 
reserves made up largely of revisions. Our re- 
serves are sufficient; it is our daily productive 
capacity that may fail. 

“The quickest method of increasing the pro- 
ductive capacity of this country substantially is 
through the discovery of new fields. 

“The Petroleum Administration for War pro- 
pceses to do everything within its power to pro- 
mote the drilling of an adequate number of wild- 
cat wells, Where these wells will be drilled will 
be left, as it always has been, to the discretion 
of the wildcatters.”’ 


Explains California Price Increase 


Action by the Office of Price Administration in 
raising the price of certain California crude oil 
was described by Acting Petroleum Administrator 
for War Ralph K. Davies as ‘‘an important step 
toward increasing the output of urgently needed 
petroleem war products on the Wesi Coast.’’ 

Davies said: 

“This increase in the price of California crude 
will make possible the rehabilitation of hundreds 
cf existing oil wells; will encourage a great deal 
of remedial work on other wells, and should 
stimulate the development of new wells for the 
production of heavy oil. 

“When the Petroleum Administration for War, 
on January 30, recommended advances in the 
price of California crude, we did so because we 
were so keenly aware of the need for enormous 
quantities of heavy fuel oil for the bunkering of 
Navy and merchant ships, and for other vital 
military purposes. California heavy crudes are 
particularly valuable in yielding the type of fuel 
oil so greatly needed by the armed forces. It was 
evident to this office, on the basis of the most 
careful studies by our staff and by committees of 
the industry, that because of increased production 
costs, price advances were necessary in order to 
increase production. Today's action by OPA will, 
we hope and expect, result in such increased pro- 
duction.” 

Last August, the Petroleum Administration 
(then the Office of Petroleum Co-ordinator for 
War) recommended to OPA that a survey of 
California heavy crude production be conducted, 
with a view to adjusting costs. Subsequently, a 
comprehensive survey was conducted by PAW’s 
industry committee in California, which recom- 
mended the approval of higher prices. 

The present price increase is expected to arrest 
the monthly quota decline caused by declining 
tendency in the productive capacity of certain 


California fields, Davies said. Moreover, it is 
hoped that the declining productive capacity of 
these fields will not only be arrested, but that 
eventually they will be increased. 

Industry spokesmen say that these price in- 
creases will make it possible to open several 
hundred additional wells in the California oil 
ae ye increasing the output of residual 
uel oil. 


The need for greater amounts of this type of 
fuel oil is being heightened by demands of the 
armed forces fighting in the Pacific theater. In 
commenting on the California crude price ad- 
vance, Davies pointed out that this increase is 
not related to the overall crude price increase 
and recommended recently to PAW by the Pe- 
troleum Industry War Council and is without 
prejudice to that issue. 


Organizational Planning Staff Formed 


_ The setting up of an Organizational Planning 
Staff in the Petroleum Administration for War, 
with Lounsbury S. Fish in charge as director, 








FROM WASHINGTON 


has been announced by Deputy Administrator 
Ralph K. Davies. mys 

he staff will advise and assist the Administra- 
tor and the Deputy Administrator in develop- 
ing and maintaining a plan of organization 
through which the activities of PAW can be 
most effectively directed, co-ordinated, and con- 
trolled. 

Fish comes to the Petroleum Administration 
from a similar position with the War Production 
Board. 

He is on leave of absence from the Standard 
Oil Company of California, with which he has 
been associated in organizational work for more 
than 20 years. A native of San Francisco, he is 
43 years old and makes his home at Palo Alto, 
California. 

Fish participated recently in a survey of the 
overall organization and management plans of 30 
of the leading industrial concerns of the country 
and is co-author of the book ‘“Top-Management 
Organization and Control’’ in which the prin- 
cipal findings of that survey are embodied. 











—does 50 much 


with bo little! 
Nixon Surface Control Gas-Lift System 


With a Nixon Gas-Lift on your well you can 
quickly change production from minimum 
allowable to its maximum volume—you can 
produce from high or low fluid levels; you 
can deplete the well without changing or 
adding to the original installation: you will 
reduce fluid-lifting costs to an extreme low. 


The complete lack of heavy equipment 
speeds installation; saves on installation cost: 
saves metal and machinery. 


NIXON GAS-LIFT SYSTEMS ARE AVAIL- 
ABLE NOW. Get all the facts about its effi- 
ciency and economy from one of our engji- 
neers. Write the nearest branch or sales 


office. 
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WILSON SUPPLY CO. 


1412 Maury Street 
SALES OFFICES: 


Tulsa, Oklahoma; Dallas, Texas 
LOS ANGELES: Western Pressure 
Control Co., 5700 Santa Fe Avenue. 


TRINIDAD, B.W.1.: Neal Massey 
Engineering Corporation. 


Houston, Texas 


BRANCH STORES: 
TEXAS—Gladewater, Barbers 
Hill, Bay City, Monahans, 
Alice, Victoria, Corpus Christi. 
LOUISIANA—Lake Charles, New 
Iberia, Harvey, Shreveport. 


ARKANSAS—Magnolia. 
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For more than 31 years we 
have dedicated our equip- 
ment, experience and a 
manship to the accomplish- 
ment of 


Fire Control 
in the 
Oil Fields 


Today, most of these facili- 
ties plus our patriotic deter- 
mination to help win the war 
are dedicated to 


Fire Control 
in the 
U.S. Navy 


Meanwhile, we will continue 
to furnish Orbit Valves to 
the Oil Country to the limit 
of our ability. 





Orbit Geared Master Valve 


Fortunately, your Orbit 
Valves were originally de- 
signed and always built for 
long life under severest op- 
erating conditions. 





If you have any questions 
regarding the care and 
maintenance of your Orbit 
Valves, write us. 











OIL WELL 
IMPROVEMENTS 


Co. 
TULSA, OKLAHOMA 
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Running Tour 


WITH MEN IN THE INDUSTRY 





W. A. STEELE has been appointed 
general superintendent of the Buffalo 
Works of the Wickwire Spencer Steel 
Company, succeeding FrepD JOHNSON, 
who is retiring from active service after 
more than 20 years with Wickwire at 
its Buffalo plant. 

a 

Eart L. YOuNG, vice-president in 
charge of production for Laminated 
Shim Company, Inc., Blenbrook, Con- 
necticut, has retired. Young has been 
with the company 22 years. 

JEROME J. O'BRIEN has resigned as 
chief geologist of the Sunset Oil Com- 
pany of California and is operating as 
a consulting geologist with offices in 
the Lane Mortgage Building, Los An- 
geles. For the last five months he has 
been in Canada preparing geological 
and valuation reports on the properties 
of France Oils, Ltd., and its subsidiary 
companies in the provinces of Alberta 


and Saskatchewan. 
—— 


Mr. and Mrs. FraNK CHAMPION 
are celebrating the arrival of a daugh- 
ter, FRANCES VIRGINIA, at Los Angeles 
on March 28. Champion is vice-presi- 
dent and general manager of Byron 
Jackson Company. 


James H. Wirners has joined F. J. 
Hearty & Company, Los Angeles and 
San Francisco manufacturers’ represen- 
tatives, as a partner. Withers was for a 
number of years associated with the 
Petroleum Equipment Company of Los 
Angeles. The F. J. Hearty organization 
has been the California representative 
for The Edward Valve and Manufac- 
turing Company, Inc., for nearly 25 
years. 

en Omen - 

Lucien F. Craic has been appointed 
assistant director of the division of pe- 
troleum supply, it has been announced 
by Deputy Petroleum Administrator 
for War Ralph K. Davies. He has had 
26 years’ experience in the oil business, 
having been with Gulf Oil Corporation 
at Pittsburgh, Pennsylvania, before 
joining the agency. 

— 

P. H. Curry, chairman of the board 
of the South Penn Oil Company, Pitts- 
burgh, Pennsylvania, has resigned from 
that position and been succeeded by 
Oris O. Cote, chief engineer and geol- 
ogist. 


Frep A. Jesser of Charleston, West 
Virginia, who has been assistant trea- 
surer of the United Fuel Gas Company 
and associate companies of the Charles- 
ton Group of Columbia Gas and Elec- 
tric Corporation, since 1929, has been 
elected treasurer of those companies to 
succeed W. J. HicHtower. Hightower 
retains the office of vice-president, to 
which he was recently elected. 

— <> 





B. H. QUACKENBUSH has been named 
assistant sales manager of Foote Bros. 
Gear and Machine Corporation, Chi- 
cago, Illinois. In his new capacity he 
will continue to handle contract sales 
and, in addition, will supervise the ac- 
tivities of the priority department and 
the activities of the sales department 
under the Office of Price Administra- 
tion on Price Regulations. 

esti 


LAWRENCE VANDER LECk, one of the 
West Coast’s outstanding independent 
oil producers, has been appointed Direc- 
tor of Production for District 5 of the 
Petroleum Administration for War. He 
succeeds in this post COMMANDER W. 
H. Oscoop, who has been called to ac- 
tive duty by the United States Navy. 

— 

H. C. SmitH has been made farm 
boss of the Bluford, Illinois, district of 
the Lario Oil and Gas Company. 

<> 

PHitiie M. Rosinson has resigned 
as assistant director of refining in the 


‘Petroleum Administration for War, ef- 


fective March 31. Robinson resigned 
because of his health and plans to spend 
several weeks resting at his home in De- 
troit, Texas. Not until after he has 
fully regained his health does he con- 
template making plans for the future. 
inne 

M. E. FANNON, who has been execu- 
tive assistant to J. R. MANION, vice- 
president and general manager in Tulsa, 
has been elected vice-president of the 
Pipe Line Department, Sinclair Refin- 
ing Company. He will move his head- 
quarters to Independence, Kansas. R. C. 
BEARDEN will assume his place in Tulsa. 

a 

H. L. Moore, division geologist for 
The Atlantic Refining Company, has 
resigned to accept a position as manager 
of the exploration department of J. E. 
Crosbie, Inc., Tulsa, Oklahoma. He is 
succeeded at Atlantic by W. H. Butt, 
his former assistant. 
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LIEUTENANT LAWRENCE SUCCcopP, 
who was Texas-Louisiana-Oklahoma 
manager for American Roller Bearing 
Company with headquarters at Hous- 
ton until he enlisted in the Army Air 
Force two years ago, is mentioned in 
recent newspaper dispatches as being 
one of the flyers to participate in an air 
battle over Wau Field, New Guinea, in 
which 26 Japanese planes were definitely 
destroyed and 15 others thought to have 
been shot down. The battle is described 
as being “‘one of the bitterest defeats 
that Japan has suffered at the hands of 
the American Air Force.” C.F. Succop, 
president of the American Roller Bear- 
ing Company, Pittsburgh, Pennsyl- 
vania, is the father of Lieutenant Suc- 
cop. 

coninsenitiliasianies 

Grover D. MoTHERWELL has been 
appointed manager of the Minneapolis 
district of The B. F. Goodrich Com- 
pany, it is announced by JaMes J. New- 
MAN, vice-president. Motherwell suc- 
ceeds ARTHUR J. Martin, who died 
recently. 

—— Te 

FRANK E. HOLSTEN, executive vice- 
president of the Chalmette Refining 
Company, New Orleans, Louisiana, has 
been elected president of the Gulf Coast 
Refiners Association, succeeding D. W. 
Hovey. 

accel 

S. Ross Carr, formerly deputy su- 
pervisor at Midland, Texas, for the 
Texas Railroad Commission, has re- 
signed to associate himself with Adams 


and Bradley, independent operators of 
Midland. 
en 


MEYER Dusrow, who has been dis- 
trict engineer at Forsan, Texas, for the 
Continental Oil Company, is now divi- 
sion engineer with headquarters at Fort 
Worth. 

— 

Paut L. McGek, petroleum engineer 
in the Galveston Bay district, Texas, 
for Humble Oil and Refining Company, 
has been transferred to the Conroe dis- 
trict. Louis F. BoNNER has been trans- 
ferred from the Goose Creek district 
to the Galveston Bay district. 

a 

Ep M. Dons, chief engineer, has been 
promoted to assistant general superin- 
tendent of the West Tulsa refinery of 
the Mid-Continent Petroleum Corpora- 
tion. N. B. York becomes process su- 
perintendent of the lubricating oil de- 


partment. 
— an 


P. T. THrBoDAUxX, assistant manager 
of the oil pipe line department, has 
been promoted to manager, D. W. Har- 
RIS, vice-president and general manager 
of the Arkansas Natural Gas companies, 
Shreveport, Louisiana, has announced. 
Thibodaux succeeds GorDON L. GaNo, 
who is now associated with Cities Serv- 
ice Refining Corporation. 











—— EE 
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Drill presses in the O-C-T plant were 
booked solid for months to come, yet here 
was an important job that required a drill 
press. An idle engine lathe was pressed in 
service with I-beams and improvised fix- 
tures to raise the carriage sufficiently to 
clear the casting. Result: The ship launch- 
ing went off on schedule. 


') QuvuaAaLiry 
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Plus or 
Minus 


NOTHING! 


The close tolerances that used to give our machinists a 


headache are ‘‘just a breeze’’ today. 


Thanks to the 


rigid specifications of U. S. Maritime Commission and 


Naval Ordnance contracts which we are now filling, 


split-hair precision machining is an everyday event at 


Oil Center. 


For this reason, you can look foward to buying and 


using even finer O-C-T equipment in the future. Valves, 


chokes, blowout preventers, well heads 
... everything that bears the O-C-T 
name will be improved by close-toler- 
ance machining and improved metal- 


lurgy. 





O-C-T proudly flies 
this prized Treasury 
Flag because 100% 
of its employees are 
buying war bonds and 
stamps 


OIL CENTER TOOL COMPANY 


HOUSTON, 


atative ve ® w 
Through 


Plars, Mew Vork 


TEXAS 
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FOR THE DEFENSE OF DEMOCRACY 
THE BEST-1S NONE TOO GOOD 


FRANCE PACKING 


has a 
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“Nn; 


Imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded or 


contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 
This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Metal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 

For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 

Permit France Engineers 
to analyze your packing 
requirements. 


Write for Catalog M-3 


a 
THE FRANCE PACKING COMPANY 


Tacony Philadelphia Penna. 


Mid-Continent Representative: 


MR. J. M. FULLER, 3725 West 7th Street 
FORT WORTH, TEXAS 


approval 


Satisfaction 
Guaranteed 





Original 


FRANCE 


METAL PACKING 














LAUGH wits BARNEY 









A male nurse in a mental hospital 
noticed a patient with his ear close to 
the wall, listening intently. The patient 
help up a finger as a warning for him to 
be very quiet; then beckoned him over 
and said: “You listen here.” 

The nurse put his ear to the wall and 
listened for some time, then turned to 
the patient and said: “I can’t hear any- 


thing.” 
“No,” said the patient, ‘‘and it’s been 
like that all day.” 
. « « 


Dizzy Lizzie says she read that on 
account of the war emergency the gals 
will have to wear the same things in 
brassieres for the duration. 

y y y 

“Why are you wearing the whistle 
tonight, daughter?” 

“IT have a date with a basketball 
player.” 

od y 7 

A draftee, called up for examination, 
claimed exemption on the ground of 
poor eyesight—and brought his wife 
along as evidence. 


47 

A WAAC asked the Commanding 
Officer: ““Where do I eat?” 

He answered: “You mess with the 
men.” 

She: “I know that, but where do | 
eat?” 


yr 

Two Negro soldiers were on a trans- 
port going overseas. Standing on the 
deck they gazed out across the vast ex- 
panse of water. 

That’s the mos’ water I’ve eber seen 
in all my life,” said one. “Did yo’ eber 
see so much water?” 

Said his companion: ‘“‘Yo’ ain’t seen 
nothin’ yet. That’s jus’ the top ob it.” 
yr 

Mrs. Housewife barged into the gro- 
cery store and briskly asked: ‘““Remem- 
ber that cheese you sold me yesterday?” 

Grocer: “Yes, madam.” 

Mrs. Housewife: “Did you say it was 
imported or deported from Switzer- 
land?” 

yor 

“Say, sister, do you know why girls 
walk home?” 

Girl: No. 

Boy: That’s fine. Let’s go for a spin. 

a ee 

He: Since I met you I can’t eat, | 
can’t sleep, I can’t drink. 

She (shyly): Why not? 

He: I’m broke. 

yor 
He: I’m a bank examiner. 
She: Well, ’'m no bank. 
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Sue: 


What’s the age limit for sailors? 
Liz: A sailor at any age is the limit, 
dearie. 


7 y y 

A salesman who had spent several 
years calling upon purchasing agents 
found himself out of a job and joined 
the police force. Later a P. A. asked 
him how he liked it. 

He replied: “Well, the pay isn’t so 
good, but the thing I like about it is that 
the customer is always wrong.” 

y y 5 

Judge: You maintain that you threw 
your wife out of the third story win- 
dow through forgetfulness? 

Prisoner: Yes, we used to live on the 
ground floor, and I’d clean forgotten 
we'd moved. 

‘¢ @ 


Impression 


She was young, fair and pretty, 
She’s a girl I'll never forget, 
We were in a pullman sleeper 
When, by accident, we met. 


Yes, I always shall remember well 

The girl and time, and place; 

I was coming from an upper berth 

And stepped upon her face. 
4,947 


Tact 

The new secretary was on the carpet. 

“Miss Jones,” said the boss, “I may 
say that you’re a very attractive girl.” 

“Really!” said the typist, blushing. 

“You dress well; your voice is well 
modulated; your deportment is also be- 
yond reproach.” 

“You really mustn’t pay me so many 
compliments,” she protested. 

“Oh, that’s all right! I only wanted 
to put you in a cheerful frame of mind 
before taking up the matter of punctu- 
ation and spelling.” 

af vy y 

A Tennessee hillbilly had been calling 
on his girl for almost a year, when 
pappy finally cornered him one night 
and asked: 

“You been seeing Nelly for nigh onto 
a year. What are your intentions—hon- 
orable or dishonorable?” 

The hiilbilly’s eyes sparkled: 
mean I got a choice?” 

yor 

Dim ples: They claim that when 
women adopted shorter skirts it reduced 
the number of street car accidents fifty 
percent. 

Bill: Wouldn’t it be fine if such acci- 
dents could be prevented altogether? 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT NO. 70 


VALUABLE and regular feature of The Petroleum Engineer, begun six years ago, the Continuous Tables were 
A designed to save time and effort for the technician and the practical field or plant worker. The tables have 
proved one of the most popular and helpful departments of The Petroleum Engineer. Data are presented in the 
simplest form available with many types of information included that are best presented by curves or nomographs 
when three or more variables must be considered simultaneously. 


The Continuous Tables have developed as a result of suggestions for new tables, direct contributions, and 
improvements to existing tables by members of the petroleum and related industries, including manufacturing con- 
cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- 
cable to the problems daily confronting them that might otherwise necessitate a more or less tedious calculation. These 
contributions and suggestions from the industry have resulted in a valuable exchange of information and data contri- 
buting to the progress of the industry as a whole. 


To readers of The Petroleum Engineer, who are only now becoming interested in the Continuous Tables, it 
should be pointed out that each table is assigned a filing or index number that conforms with the Dewey Decimal 
System of classification as modified and extended for the petroleum and related industries by L. C. Uren, professor of 
Petroleum Engineering at the University of California. This complete index has been published in earlier installments 
of the tables and is now available in booklet form at a cost of 50 cents per copy from The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. Complete sets of the tables from the first installment to the present are also available in con- 
junction with subscriptions. 





INDEX TO TABLES* 





Title of Table Index No. Page Issue 
Temperature conversion—Centigrade and Fahrenheit P 061.001. 109 Aug. 
Temperature conversion—Centigrade and Fahrenheit (sheet 2) P 061.001. 131 Nov. 
Squares of whole numbers P 061.001.4 115 Aug. 
Vapor pressure chart for volatile hydrocarbons \F so 145 Jan. 
Mechanical and physical properties A.P.I. standard drill pipe P 425.215. 121 Dec. 
Weight of dry material added to drilling mud, ib. per gal. (Sp. Gr. of additive 4.50) P 425.218.43 107 Aug. 
Mud weighting tables P 425.218.433. 149 Apr. 
Calculation of sucker rod load, stretch, and plunger travel P 514.541. 157 Oct. 
Conversion of wellhead pressures to pressures at base of gas column P 516.922.005. 141 Nov. 
Reservoir volume occupied by excess gas P 530.101. 151 Apr. 
Reservoir volume occupied by oil and dissolved gas P 530.102. 161 Apr. 
Hydrochloric acid solution schedule (sheet 1) P 532.911. 103 Aug. 
Hydrochloric acid—physical properties of aqueous solution (sheet 2) P 532.911. 123 Sept. 
Hydrochloric acid—physical properties of aqueous solution (sheet 3) P 532.911. 129 Sept 
Horizontal thermo-siphon heater for oil and gas separators P 546.32 161 Oct. 
Horizontal thermo-siphon heaters for oil field operations (sheet 2) P 546.32 139 Jan. 
Preheating chart for welding (sheet 1) P 590.6 131 Dec. 
Preheating chart for welding (sheet 2) P 590.6 143 Jan. 
Friction and heat transfer of fluid flow in pipes P 615.100. 219 Mar. 
Friction loss in oil pipe lines—per 100 ft. P 615.200. 159 Oct. 
Solution of Hazen and Williams formula for small capacity lines P 615.21 165 Oct. 
Solution of Hazen and Williams formula for large capacity lines P 615.211. 139 Nov. 
Solution of formula P — =! + S foe crude oil flow in pipe lines (sheet 1) P 615.211.0 209 Mar. 
Chart for solution of formula P ma - Q z flow of crude oil in pipe lines (sheet 2) P 615.211.0 155 Apr. 
Chart for determining the value of ‘‘F’’ for use in the formula P —_ a : (sheet 3) P 615.211.0 157 Apr. 
Solution of formula P 0.000193 F Q2 S for oil flow in 8-in. std. pipe (sheet 1) P 615.212. 211 Mar. 
Pressure-loss conversion chart for pumping fluids P 615.212.1 119 Feb. 

? > 
Pipe line arc welding procedures { > pg 133 Sept. 
Pipe weight chart P 615.230. 217 Mar. 
Cost per ft. for hauling pipe or casing P 615.3 127 Sept. 
Compressibility chart for natural gases ; 3 ; P 621. 127 Feb. 
Solution of Weymouth’s Formula for gas flow in large capacity gas lines P 621.1 113 Aug. 
Solution of Weymouth’s Formula for gas flow in small high pressure lines P 621.11 131 Sept. 
Pipe line coefficients for gas flow—values of d*-* (sheet 4) P 622.001. 69 July 
Pipe line coefficients for gas flow—values of d*** (sheet 5) P 622.001. 73 uly 
Calculation of pipe sizes, discharge velocities, and loss of head P 622.1 129 ec. 
Solution of complex pipe line formulas for gas flow P 622.4 123 Dec. 
Dehydration charts for natural gas P 625.7 125 Feb. 
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Title of Table 
Pump equivalents—gal, per minute 
Pump Mpc ala minute 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
24-hour capacity of 4-in. 14-in. orifice plate—flange connections 
24-hour capacity of 4-in. by '/-in. orifice plate—flange connections 
24-hour capacity of 4-in. by ¥4-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 1-in. orifice plate—flanze connections 
24-hour capacity of 4-in. by 1'/4-in. orifice p!ate—flange connections 
24-hour capacity of 4-in, by 1'/4-in. orifice plate—fange connections 
24-hour capacity of 4-in. by 15/4-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 2-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 2'4-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 2'/-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 29/-in. orifice plate—flange connections 
Rates of water flow—pipes, valves, and orifices 


> 
- 


(sheet 2) 
(sheet 18) 
(sheet 19) 
(sheet 20) 
(sheet 21) 
(sheet 22) 
(sheet 23) 
(sheet 24) 
(sheet 25) 
(sheet 26) 


Solution of Oliphant’s formula for gas flow in vacuum and pressure lines for gasoline plants 


Vaporization equilibrium constants for methane 
Vaporization eauilibrium constants for ethane 
Charts for cooling tower requirements 
Charts for cooling tower requirements 


(sheet 1) 
(sheet 2) 


Index No. 


P 670. 

P 670. 

P 683.32 
P 683.32 
P 683.32 
P 683.32 
P 683.32 
P 683.32 
P 683.32 
P 683.32 
P 683.32 


P 683.320. 
P 683.321. 


P 682.322. 
P 683.323. 
P 684.324. 
P 683.325. 
P 682.326. 
P 683.327. 
P 685.328. 


P 685.329. 
P 683.330. 


P 731.100. 
P 731.3 
P 771.21 
P 771.21 
P 772.4 
P 772.4 


Page 
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SA ST et ee 


1 


Issue 
Aug. 
Nov. 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Oct. 
Sept. 
Oct. 
Nov. 
Nov. 
Dec. 
Jan. 
Jan. 
Jan, 
Feb. 
Feb. 
Mar. 
Dec. 
Apr. 
Apr. 
Feb. 
Mar. 


*This index will be revised monthly. The index for installments 1-12. inclusive, will be found in the May, 1938, issue; 13-24, inclusive, 


in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37 


the June, 1942, issue. 





INDEX TO ADVERTISERS 


Air Reduction Co., Inc. 

American Air Filter Company, Inc. 

American Air Filter Company, Inc. 

American Air Filter Company, Inc. 

Axelson Manufacturing Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Brown Fintube Co., The 

Brown Fintube Co., The 

Chapman Valve Manufacturing Company, The 

Chapman Valve Manufacturing Company, The 

Chapman Valve Manufacturing Company, The 

Cleveland Trencher Company, The 

Cook, C. Lee, Manufacturing Co., Inc. 

Crane Co. 

Cummins Engine Company 

Cummins Engine Company 

Dearborn Chemical Company 

Diamond Chain & Mfg. Co. 

Fisher Governor Company 

Fisher Governor Company 

Graver Tank & Mfg. Co., Inc. 

Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motor Sales Corporation 
Jones & Laughlin Steel Corporation 
—— & Laughlin Steel Corporation 

ellogg, M. W., Company, The 
LeRoi Company . 
LeRoi Company .. 
LeRoi Company ......... = 
Linde Air podects Company, The 
Maxim Silencer Company ..... : 
Page Steel & Wire Division of American Chain and Cable Co., Inc. 
Parsons Company, The 
Pritchard, J. F., and Company 
Ridge Tool Company.-. 
Ridge Tool Company......... 
Twin Disc Clutch Company 
Twin Disc Clutch Company . 
papers Atlas Cement Corporation.. 

niversal Atlas Cement Corporation 
Vortox Manufacturing Company... 
Vortox Manufacturing Company 
Waukesha Motor Company ............. 
Whitney Chain and Masulecusios Company 
Whitney Chain and Manufacturing Company 


Whitney Chain and Manufacturing Company 
Whitney Chain and Manufacturing Company 


(sheet 4) 
(sheet 2) 


(sheet 2) 
(sheet 2) 


(sheet 19) 
(sheet 21) 


(sheet 1) 
(sheet 2) 


(sheet 20) 
(sheet 24) 


(sheet 2) 
(sheet 1) 
(sheet 5) 
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(sheet 23) 
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MUD WEIGHTING TABLES 


APPROXIMATE NUMBER OF 100-LB. SACKS OF BARYTES OR IRON OXIDE TO BE ADDED TO 100 BBL. OF MUD OF ANY WEIGHT 
IN ORDER TO INCREASE THE WEIGHT BY ANY DESIRED NUMBER OF POUNDS PER UNIT VOLUME 





Lb. per gal. 


+ 
' 
Sacks per lb. per | Final Sacks per lb. per || Final | Sacks per Ib. per Final Sacks per lb. per 
gal. increase per | weight gal. increase per | weight \cu.ft. increase per weight cu.ft. increase per 
100 bbl. mud | lb. per gal. | 100 bbl. mud || lb. per cu. ft. | 100 bbl. mud | Ib. per cu. ft.| 100 bbl. mud 


Lb. per cu. ft. 


| pendimnneiningl —e 








Final 
weight 











lb. per gal. 





} 4.5 | 71. 








| 
| 
8.5 | 55.5 7 | 67.5 | 7.57 | 100.0 9.09 
9.0 56.5 15.0 73.5 70.0 | 7.67 | 102.5 9.23 
9.5 57.7 | 15 | 75.4 | 72.5 | 7.77 | 105.0 9.38 
10.0 58.8 | 16.0 | 77.4 ] 75.0 | 7.87 107.5 9.53 
10.5 60.0 | 16.5 | 79.5 | 77.5 | 7.98 110.0 | 9.69 
11.0 61.3 17.0 | 31.7 | 80.0 | 8.09 112.5 9.85 
11.5 62.6 | 7.5 | 84.0 | 82.5 | 8.20 115.0 | 10.02 
12.0 63.9 | 18.0 | 86.5 | 85.0 | 8.32 117.5 | 10.19 
12.5 65.3 | 18.5 | 89.1 87.5 8.44 120.0 | 10.37 
13.0 66.8 | 19.0 | 91.9 | 90.0 8.56 | 122.5 10.56 
13.5 68.4 19.5 | 49 || 925 | 8.68 125.0 | 10.75 
14.0 70.0 20.0 | 98.0 95.0 8.81 127.5 | 10.95 
97.5 8.95 130.0 11.16 
Increase in volume of mud in barrels equals total 100-lb. sacks of barytes or iron oxide added multiplied by 0.068. One hundred (100) 


sacks of barytes or iron oxide occupies volume of 6.8 bbl. 

Example of use of table: How many sacks of barytes or iron oxide will be required to increase the weight of 500 bbl. of 11-lb.-per-gal. 
mud to 12:5 Ib. per gal. ? 

Solution: Since the increase will be 1.5 lb., and opposite 12.5 (Final weight) is read 65.3, then 1.5 & 65.3 or 98 sacks will be required for 
each 100 bbl. Since there are 500 bbl., then 5 * 98 or approximately 490 sacks will be required altogether. This will increase the volume of the 
original mud 4.90 X 6.8 or by about 33 bbl. 








PERCENT SOLIDS—WEIGHT—YIELD RELATIONSHIP OF CLAY—WATER DRILLING MUDS 


| 





—_ Weight Yield Peet | _ Weight Yield 

clay by | | clay by | | | | 

weight Lb. per | Lb. per | *A.P.I. | Bbl. mud | Tons clay || weight | Lb. per | Lb. per | *A.P.I. | Bbl. mud Tons clay 

gal. cu. ft. | density | per ton of |per 100 bbl.|| gal. cu. ft. | density | per ton of |per 100 bbl. 
of clay | of mud | | of clav of mud 
; a Dae Tey | a 
1 8.38  62.69| 43.54| 567.58 | 0.176 | 21. 9.53 | 71.30 | 49.51 | 28.77 1.207 
2 8.43 | 63.07 | 43.80} 282.08 | 0.355 22 | 9.60! 71.79| 49.86 22.53 1.439 
3 8.48 | 63.46 | 44.07 | 186.91 | 0.535 23 | 9.66 | 72.29 | 50.20) 21.41 4.671 
1 8.54 | 63.85 | 44.34 | 139.33 | 0.718 || 24 9.73 | 72.80 | 50.55 | 20.37 4.909 
5 8.59 | 64.24 44.61 | 110.78 | 0.903 | 25 9.80 | 73.31 | 50.91 | 19.42 5.149 
| ! | | | 
6 8.64) 64.64 | 44.89) 91.75 | 1.090 || 26 | 9.87 | 73.83 | 51.27] 18.54 5.394 
7 8.70 | 65.05 | 45.17 | 78.15 1.280 | ov =| «9.94 | 74.36 | 51.64 17.73 5.640 
8 8.75 | 65.46 | 45.46] 67.96 1.472 || 28 | 10.01| 74.90} 52.01 16.97 | 5.893 
9 8.81 | 65.87 | 45.75 | 60.02 1.666 29 | 10.09 | 75.44 | 52.39 16.27 6.146 
10 8.86 | 66.29 | 46.04 53.68 1.863 | 30 10.16 | 76.00 | 52.77 15.61 | 6.406 
7 8.92 | 66.72] 46.33) 48.49 | 2.062 | 31 | 10.23| 76.56) 53.16 | 15.00 6.667 
12 8.98 | 67.15 | 46.63) 44.16 | 2.264 || 32 | 10.31 | 77.12) 53.56) 14.42 | 6.935 
13 9.04 | 67.59 | 46.93| 40.50 | 2.469 || 33 | 10.39 | 77.70) 53.96| 13.88 7.205 
14 9.09 | 68.03 | 47.24 | 37.37 | 2.676 || 34 | 10.47| 78.29) 54.37] 13.37 7.479 
15 9.15 | 68.48 | 47.55 34.65 2.886 35 | 10.54] 78.88) 54.78 | 12.89 7.758 
} | | | 

16 9.22 | 68.93 | 47.87 | 32.27 3.099 || 36 | 10.63 | 79.48 | 55.20] 12.44 8.039 
17 9.28 | 69.39 | 48.19, 30.17 3.315 | 37, | «10.71 | 80.10 | 55.62) 12.01 8.326 
18 9.34 | 69.86 | 48.51 | 28.30 | 3.534 | 38 | 10.79 | 80.72 56.06 11.61 8.616 
19 9.40 | 70.33 | 48.84 26.63 | 3.755 || 39 10.88 | 81.35 | 56.49 11.22 | 8.912 
20 | 9.47) 70.81! 49.18 | 3.979 40 10.96 81.99 | 56.94 10.86 9.212 


| 25.13 





Note: For practical purposes, a specific gravity of 2.5 has been assumed for all clays. 
Pressure at the bottom of a well due to the weight of fluid column in the well, in lb. per sq. in. per 100 ft. of column. 


Data for these tables supplied by Baroid Sales Division, National Lead Company. 
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the WHITN 


CHAIN & MFG. 
HARTFORD, CONN 


of Whitney Roller Chains 


now get -- .“in one package” os 


flight supply and engineering service -- 


co. 


“" and 
EY | The 


CONTINENTAL 


PPLY COMPANY 


DALLAS, TEXAS 


The CONTINENTAL SUPPLY COMPANY is 9 


throughout the oil fields. So oilfield operators 


the double advantage of Continental's top 
.and the top performance of Whitney 


Chain Drives that are designed and built to deliver full power to the job 
under today’s non-stop conditions. 
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* * * * * * 


You can't spell 











JOHN F. NOON 


Hyatt Roller Bearing 
Precision Grinding Dept. 


So many requests have come in for permission to use the above 
contest-winning slogan ... originated by Jchn Noon, a Hyatt 


worker... that we have had extra posters printed in color for 







free distribution among other war production plants. 
John Noon points with 
pride to the slogan he 
originally entered in a 
Hyatt employe’s contest 
and which has since 
swept the country like a 
whirlwind. 


These. are now available... singly or in reasonable quan- 
tity... in either 19x25-inch or 8!2x11-inch sizes. 
Please make your request on company letterhead and be 


sure to mention size desired. ° 





Hyatt Bearings Division, General Motors Corporation, Harrison, N. J. 
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VAPORIZATION EQUILIBRIUM CONSTANTS FOR METHANE 
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—Chart by George Granger Brown, University of Michigan. 
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44 
All our 


planes 
returned 
safely” 


What a thrilling mes- 
sage to send out. 


KELLOGG is privileged 
at this time of national 
crisis to build plants pro- 
ducing aviation gasoline 
which makes such mes- 
sages possible. 


Los ANGELES* 4 © Pniltower wids- 


609 South Gran 


DESIGN, CONSTRUCTION and LICENSING 


CATALYTIC PROCESSES for Cracking, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization 
GASOLINE PRODUCTS COMPANY, INC....Pyrolytic Cracking e THE POLYMERIZATION PROCESS CORPORATION...Thermal and Catalytic Polymerization 
JUIK Processes .. . for Lubricating Oil Refining with Propane and Phenol « Deasphalting « Dewaxing + Solvent Extraction and Acid Treating Plants 
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CHART FOR SOLUTION OF FORMULA ptt FO"S FOR FLOW OF CRUDE OIL IN PIPE LINES 











FAIC TION ) PRESSURE 





















FACTOR DROP PSI. cormula: P - @ 61 FOS 
iS a J1000' ormula: D5 
a P == lb. per sq. in. friction loss per 1000 
ian _ ft., 
4 a Q = discharge in bbl. per hr., 
wall S == specific gravity, 
= . D = diameter (inside) of pipe in in., and 
a “ F = friction factor from chart. 
= on Example: 200 bbl. per hr. flowing 
a = through 4-in. pipe; viscosity 40 S.S.U., 
- - gravity 50°A.P.I., at 70°F. 
JI— A F from chart = 0.028. 
aa - Required: Friction loss in lb. per sq. in. 
+ J— per 1000 ft. 
- a 141.5 
7 . Solution: Sp. gr. = * 131.5 +50 ~ = 0.780 
- dl wa Draw a straight line from 0.780 on axis 
> sal _ I to 200 bbl. per hr. on axis II intersect- 
t aa 4 ing dummy No. 1 at (A). From (A) draw 
7 Biel a a line through 0.028 on axis IV intersect- 
& x od ing dummy No. 2 at (B)). From (B) 
a draw a line through std. 4-in. pipe on axis 
& 7 4 VII intersecting axis VI at point (C). 
\ 4 4 Answer is 5.5 lb. per sq. in. per 1000 ft. 
\ J = of pipe. 
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BACK UP YOUR MEN IN THE FIELD 


assets 
| a ainmel 
ween 
en 


@ More than a score of years devoted to close work in the field and 
with progressive manufacturers of oil field rigs have given DIA- 


MOND Chain engineers experience for which there is no substitute 


Oil field men have come to respect the recommendations made 
by Diamond engineers—and long years of everyday perfor- 
mance have proven that DIAMOND Roller Chains have the 


nh i 


—t 


durability, reserve power, long life, high efficiency that 
reduce operating costs, cut maintenance and delays— 
insure maximum results. Your men in the field can do 
better with DIAMOND-equipped rigs 
Good engineering on the part of rig builders is 
responsible for the wide usage of DIAMOND 
Chains — good judgment suggests their use for 
replacements, too. DDAMOND CHAIN & MFG. 
CO., 441 Kentucky Ave., Indianapolis, In- 
diana. Tulsa Office: 2238 Terwilleger Blvd 
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TRENCHERS Slice Paths 





Trouble-free operation will continue indef- 
initely for you as long as your machine 
is oiled and greased regularly. Don't 
let dust-wear scrap a vital war machine, 
and guard against friction, too, by hav- 
ing your Trencher lubricated today. Give 
your Parsons’ Trencher a regular routine 
checkup, and you'll be thankful for the 
continuous severe service it will give you. 











THE PARSONS COMPANY, NEWTON, IOWA 


oe She 8 fae 


for Pipe Line Terminals 


Pipe lines, especially those being placed now, 
must be laid out to join terminals with the least 
possible distance between. This means that engi- 
neers can't be too much concerned over terrain 
or ground formations. That’s why they depend 
on Parsons Trenchers to dig the trenches. Parsons 
Trenchers are designed for all kinds of service 
and thrive on the tough jobs. They handle the 
wide deep ditches as economically and efficiently 
as the easier shallow trenches. Fully enclosed 
gearing and ample power make Parsons Trenchers 
handle more work and last longer. Save time and 


money on your pipe line trenching with a Parsons. 
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VAPORIZATION EQUILIBRIUM CONSTANTS FOR ETHANE > 
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—Chart by George Granger Brown, University of Michigan. 
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MANUFACTURERS OF INTEGRALLY BO! 





BROWN FINTUBE HEAT EXCHANGERS 


Give extra capacity for any exchange between liquids 
and gases...or other materials having unequal 
heat transfer co-efficients 


@ Because Brown integrally bonded Fintubes, 
having the desired number and depth of fins, are 
used in effecting the heat transfer,—the primary 
and secondary tube surfaces of Brown Fintube 
Heat Exchangers can be proportioned to the trans- 
fer co-efficients of the materials being heated or 
cooled, thereby compensating for any deficiency 
in the heat transfer rate of one 
or another of the commodities. 

This avoids the necessity of using 
hundreds, sometimes thousands of 
feet of bare tubing to satisfy the 
requirement of the commodity 


| Brown Intes 
‘ a oe * are u —in ex- 
having lower heat transfer co effi tubes Heat a4 other 









B ' 
nee all Brow® | 


used . . . and results in smaller shells, less back 
pressure, less pressure drop, and many other 
important savings in manufacturing, shipping, 
installation and maintenance costs. 

Six standard and many special types of Brown 
Fintube Heat Exchangers meet every requirement 
for effecting transfers between liquids and gases, or 
other commodities having unequal 
transfer co-efficients,—and provide 
the high thermal efficiency and 
trouble-free operation that only 
Brown resistance-welded integrally 
bonded Fintubes can give you. 

More complete details, engineer- 


onded Fin- 


cient. It permits a fewer number, changers made o available ing assistance, estimates, and de- 

horter, Brown Fintubes to be | mm{2{Ge'variety of Sizf. cs, |) scriptive lit furnished gladly 

or shorter, Brown Fi in a wide Yorn or special eels, 4 SCFiptive I erature furnished gladly 

used for a given heat transfer ser- for practically any heatins "" 5) on request. Let us quote on your 
e ° ° : ent. iy . 

vice than if plain bare tubes were cooling requires oopeomemmm®” heat exchanger requirements. 


uz BROWN FINTUBE .. 


125 FILBERT STREET * ELYRIA, OHIO 


ce gt tas Pies 





IDED FINTUBES AND FINTUBE HEAT EXCHANGERS 
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RESERVOIR VOLUME OCCUPIED BY OIL AND DISSOLVED GAS 
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—Chart by George Granger Brown, University of Michigan. 
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THE TARGET IS MILES ABOVE — yet these 3-inch anti-aircraft guns find their mark with deadly 
accuracy. The design of America’s war equipment—and of the machines to produce it — presents 
new challenges to industry —and Bantam’s skill in the design of special bearings is of great 
assistance in meeting these new tasks. To serve America’s war needs, Bantam has built some 
of the largest anti-friction bearings ever constructed. 











SPLIT-RACE BEARINGS like this one, of the ball 
thrust type, 1914” IL.D., 25” O.D., 334” thick, 
frequently facilitate the assembly of machines. 
This is typical of the many types of out-of-the- 
ordinary bearings that Bantam has produced 
for unusual requirements. Split-race bearings 
have also been designed and manufactured by 
Bantam in roller thrust and radial types. 


ww: 
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MODIFIED QUILL BEARINGS are adaptable to 
special applications—retain the familiar ad- 
vantages of the standard type. In the bearing 
shown, the rolls are retained to the inner race 
instead of the outer, as in the standard Quill 
Bearing. This construction is useful for cases 
where it is difficult to assemble the parts when 
the rollers are retained by the outer race. 


BANTAM'S ENGINEERING EXPERIENCE covers 
the design and application of every major 
type of standard anti-friction bearing, as well 
as of a wide variety of special sizes and types. 
For advice on the selection of bearings that 
meet your requirements, TURN TO BANTAM. 





























HIGH CAPACITY in a small space is provided by 
Bantam straight radial roller bearings in this 
8-inch flattening mill built by Broden Con- 
struction Company, while Bantam Ball Bear- 
ings take the thrust load. The bearing arrange- 
ment, shown in cross-section view, permits 
compact design and ease of assembly. 





Banta 


M 








STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
BANTAM BEARINGS CORPORATION + SOUTH BEND + INDIANA 
SUBSIDIARY OF THE TORRINGTON COMPANY + TORRINGTON, CONN, 





DEARINGS 
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World's Largest Seamless 
Welding Elbow 


OW IN production at Tube 

Turns, Inc., Louisville, Ken- 
tucky, is a 30-in. seamless welding 
clbow to be used in sea-going drydocks 
for the United States Navy. These are 
the largest seamless elbows ever made, 
according to the manufacturer. Under 








their own power these drydocks will 
follow the fleet to battle areas where 
they will facilitate below-the-water- 
line repairs on all fighting ships and bat- 
tle fleet-servicing ships. “Wounded” 
battleships, carriers, cruisers, sub- 
marines, destroyers, transports, supply 
ships, and tankers will be saved that 
otherwise would sink before they could 
get back toa base. 

A floating drydock is essentially a 
huge, hollow platform that partly sub- 
merges, by letting water inside, until 
the ship to be serviced is floated above 
it. Then it rises, by pumping out the 
water from its hollow interior until the 
ship is no longer afloat. Battezies of large 
pumps will pump the water out through 
the 30-in. welded pipe lines made with 
these huge elbows. 





Lightweight Thyratron 
Tube 


ESIGNED for applications where 
weight and space must be consid- 

ered, a new thyratron tube with both a 
control and a shield grid for control ap- 
plications, has been announced by the 
tube division of the General Electric 
Electronics Department, at Schenec- 
tady, New York. Designated as the GL- 
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502, the new tube is a little more than 
2% in. long, weighs about 2 0z., is 
inert-gas-filled and of all-metal con- 
struction. Applications for the new 
tube will be found in industrial welding 
and any general control equipment. 
“The control characteristic is prac- 





tically independent of ambient temper- 
ature over a wide range,” according to 
O. W. Pike, G-E engineer. “Since the 
grid current is low enough to permit the 
use of a high resistance in the grid cir- 
cuit, the new thyratron has high sensi- 
tivity characteristics. The grid-anode 
capacitance is low enough so that the 
new tube is relatively unaffected by 
line-voltage surges. It has a maximum 
peak inverse anode voltage rating of 
1300 volts, instantaneous current rat- 
ing of 500 milliamperes, and an average 
current rating of 100 milliamperes. The 
cathode is quick heating and is rated at 
6.3 volts, 0.6 amp.” 





Climax V-12 Blue Streak 
Engine 
LIMAX Engineering Company, 
Clinton, Iowa, announces the new 
V-12 Blue Streak Engine — the latest 
addition to the extensive line of the 
company’s engines and engine-genera- 
tor sets. 
With a normal speed range of 600 to 
1200 r.p.m. and a b. hp. of 435, the new 


stationary power and construction serv- 
ice. 

Dual ignition can be supplied in the 
following combinations: (1) Dual bat- 
tery ignition, (2) dual magneto igni- 
tion, and (3) dual battery and magneto 
ignition. 

Standard design features include wet 
cylinder sleeves, seven-bearing crank- 
shaft, overhead valves, aluminum (5- 





V-12 meets today’s demands for a high- 
speed engine that will mesh with mod- 
ern power consuming machinery for 
rock or oil drilling, operating large 
pumps and compressors, driving mining 
and construction machinery and, with 
suitable generators, a low cost means of 
generating electric power, according to 
the manufacturer. For oil-field service 
the new Climax V-12 engine is used as 
a power unit for deepwell oil drilling, 
oil-well and pipe-line pumping, and for 





ring) pistons, rifle drilled connecting 
rod and fuel change-over devices. When 
required, Climax will provide a com- 
plete range of accessory equipment such 
as starting devices, air cleaners, filters, 
radiators, heat exchangers, etc. All of 
these may be selected to meet the spe- 
cific needs of the particular installation. 
For more complete information — 
specifications, test data, recommended 
applications — write to Climax Engi- 
neering Company, Clinton, Iowa. 
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A NATURAL 


forany job 


















No matter what the seryice—heavy-duty trucking, construction, logging, oil 
well drilling, generating, marine power—Cummins Dependable Diesels are a 
natural. A natural because Cummins Dependable Diesels have proved their 
ready adaptability . their consistent, long-time dependability . their all- 
over economy, in the widest variety of applications ... automotive .. . industrial 

. marine. 

It is this record of proved performance in every heavy-duty service which 
explains the demand for Cummins Dependable Diesels for all types of National 
Defense work . . . that’s why nine out of every ten Cummins Dependable Diesels 
are tagged for some preparedness job that demands power of unquestioned 


reliability. Cummins Engine Company, Columbus, Indiana. 


MID-CONTINENT SUPPLY COMPANY + FORT WORTH, TEXAS 


Distributors Mid-Continent Territory 


Model HBS-600 (supercharged) Cummins Dependable Diesel. 200 hp. at 1800 rpm. 


THE PETROLEUM ENGINEER, April, 1943 














Vertical Hollow Shaft 
Explosion-Proof Motors 


NEW line of vertical hollow shaft 
explosion-proof motors is now 
offered by Fairbanks, Morse and Com- 
pany, Chicago, Illinois, for operation in 
Underwriters’ Class I Group D hazard- 
ous gas locations. These motors are de- 





signed primarily for pumps handling 
large quantities of volatile materials 
such as high octane aviation gasoline. 

Special equipment is required for the 
efficient handling of gasoline in fueling 
planes at each of our numerous air 
fields, as well as for transferring gas- 
oline from tankers to storage locations 
it our various outposts throughout the 
world. Numerous applications are aris- 
ing requiring motors designed to pre- 
vent explosions and fires and Fairbanks- 
Morse horizontal and vertical explosion- 
proof motors are designed to minimize 
this hazard. 





Liquid Seal Vent Valve 
5 gee Conser-Vent is a new liquid 


seal vent valve designed for in- 
stallation on storage tanks. Its purpose 
is to minimize the evaporation loss of 
volatile petroleum products in storage, 
and at the same time protect the tank 
and its contents against the hazards as- 
sociated with excessive pressure and 
vacuum. The Conser-Vent has no me- 
chanical pacts. Its principal operating 
units are (1) an oil seal that serves as 
a liquid “‘valve” and provides for all or- 
dinary conditions; (2) a movable bell 
that automatically relieves extraor- 
dinary pressure conditions, and (3) two 
entrainment separators that entrap any 
oil particles that escaping gases may 
pick up and thus prevent depletion of 
the sealing liquid. 

Normal “breathing” of the tank’s 
contents causes the liquid seal to rise 
and fall in response to changing pres- 
sures. This principle equips the tank 


| felt. 


| No.6 
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with a “breathing” apparatus that pro- 
vides instant and constant relief with- 
out the loss of vapors. 

When the withdrawal of gasoline or 
a drop in temperature causes a vacuum, 
air from the atmosphere enters the Con- 
ser-Vent, bubbles through the oil seal, 
relieving the vacuum and passes into 
the storage tank. 

The Conser-Vent is designed and 
manufactured by the Conservation 
Equipment Corporation, 624 South 
Michigan Avenue, Chicago, Illinois. It 
is available in 3-, 6- and 10-in. sizes 
and operates on tanks up to the largest 
capacity. 














Mechanically 
plied Primer. 
Nos. 2, 3, 5 
Mechanically agi- 
tated enamel coat- 
ing. 

No. 4 

Bonded asbestos 


ap- 


80-lb. Imprinted 
Kraft Paper. 


Spec. TAX-1 
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Seamless Plastic Tubing 


XTRUDED Plastics, Inc., Nor- 

walk, Connecticut, announce that 
“Tulox” TT seamless plastic tubing is 
now available in all diameters up to 
2-in. O.D. Within the next few weeks 
the range will be increased to 242-in. 
O.D., to meet requirements of war pro- 
duction. 

Extruded from Tennessee Eastman 
cellulose acetate butyrate, this tubing 
is available from warehouse stocks 
throughout the country through Crane 
Company, Chicago, Illinois, and Julius 
Blum and Company, Inc., New York 
City. 


THE ECHO IS DIFFERENT 


but 


THE MEANING IS THE SAME 


The excellent record of HILL-HUB- 
BELL Steel Pipe Protection will echo 
through years of continuous money- 
saving performance. 


Pipe line engineers know the value of 
materials with which they work; we 
are honored by their appraisal of our 
product-service. 


Schematic illustration at left shows suc- 
cessive steps in the Priming-Coating- 
and-Wrapping of HILL-HUBBELL Steel 
Pipe Protection. 


| GENERAL PAINT CORPORATION 
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Gas for Repressuring 


is DRIED 
WITH 
id 





























Large modern plant, of a com- 
pany by which FLORITE is used 
as a desiccant in repressuring. 


Desiccation of natural gas in repressuring and in 
various other present-day operations, is thoroughly, 
efficiently, and satisfactorily done with FLORITE as 
the drying agent. Propane, butane, air, nitrogen, 
carbon dioxide, refrigeration compounds are among 
the materials that are successfully and economically 
desiccated with FLORITE. Long-term effectiveness is 
one of its marked advantages. 


FLORITE is granular, comes in a sufficient range of 
mesh sizes. Hard, insoluble, chemically neutral, 
regenerated again and again indefinitely by heating to 
350°F. Very moderate in cost. 


Inquiries will be given careful, competent attention. 


% Trademark Registered. 


FLORIDIN COMPANY, INC. 





ADSORBENTS 





182 Liberty St. 


166 


Warren, Pa. 
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TRADE LITERATURE 


What to Wrute For 
4 


aed oo) 


BULLETIN CD 642, issued by Reed Roller Bit Company, 
Post Office Box 2119, Houston, Texas, contains information 
on the Reed Kor-King for conventional coring and the Reed 
“BR” Wire Line for intermittent or continuous coring. 

< 

THe Martey Company, INc., Kansas City, Kansas, offer 
their 19-page bulletin without obligation, illustrated with 
photographs and drawings of their cooling towers. Informa- 
tion is given on applications of towers, trends and types of 
towers, fans and equipment, steel tower construction, water 
distribution, etc. 








| 
| 
| 





> 

COMPLETE INFORMATION on the Vickers Hydraulic pump- 
ing units is given in Bulletin 43-24 issued by Vickers Inc., 
Pumping Unit Sales Engineering Office, 1400 Oakman Boule- 
vard, Detroit, Michigan. Pictures of installations and drawings 
are used for illustrations. The bulletin also lists advantages 
and benefits to be derived from use of the hydraulic pumping 
unit. 

<> 

FoR INFORMATION on Wagner Motors for the oil and 
chemical industries, Bulletin MU-182 will be’sent on request 
containing full details on motors used in refining and chemical 
plants producing aviation gasoline and base materials for syn- 
thetic rubber. Address Wagner Electric Corporation, 6400 
Plymouth Avenue, Saint Louis, Missouri. 

- -——_<>- — 

THE LUNKENHEIMER Company, Cincinnati, Ohio, is re- 
leasing Catalog 78 and a guide for selection of valves for vari- 
ous types of service, on request. 

onsen <> - 

FuLv petaits of their “Syn-Rub-Seal,” synthetic rubber 
seal, for full opening check valves, is offered by Wheatley 
Brothers Pump and Valve Manufacturers, Tulsa, Oklahoma, 
in Bulletin E434. 

<> 

CataLoG C-39-a by Armstrong Bros. Tool Company, 331 
North Francisco Avenue, Chicago, Illinois, describes and illus- 
trates fully the pipe cutters manufactured by the company. 
Copies of the catalog will be send on request. 

ee 


ELECTRIC DRILLING RIGS to meet any drilling problem are 
described and illustrated with photos, charts and diagrams in 
a new 57-page booklet by Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pennsylvania. The book- 
let discusses features of electric drilling, tells where to use 
d-c., variable voltage rigs, and where to use a-c. equipment. 

a -_ 

“THE WELDING OF PiPING” is a practical treatise of 16 
well-illustrated pages. Its material consists of a series of articles 
prepared by Air Reduction’s Applied Engineering Depart- 
ment. It comprehensively covers various types of ferrous and 
non-ferrous piping, their dimensions, fabrication, and esti- 
mates of welding and labor costs. 

Copies may be procured on request to Air Reduction Com- 
pany, 60 East 42nd Street, New York, New York. 

———— 

A NEw 42-pacE booklet entitled, ‘Factors Affecting In- 
creased Welding Production,” has been announced by The 
Lincoln Electric Company, Cleveland, Ohio. The contents of 
the booklet is divided into fifteen different sections, each of 
which contains up-to-date information concerning specific 
phases of arc welding. 
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FLEXIBILITY always has been a keyword with folks in the 
Utility Electric Power Industry. They pride themselves on 
the fact that electric service is something which can be adapted to almost any need, and 
now in these strenuous times, they prove it further. 


a Urgent calls requesting... “more kilowatts out at the neW ques refinery,” and 


“How about more power immediately for that pipe line station at ees |” arc 
being met with heartening efficiency. 























re 
" Orders coming so fast it would make your head swim. The switchovers . . . the changes. . . 
" to wartime production are terrific, but we’re “breaking our necks” 
se to keep everyone ha and liking it! SAFEGUARD 
P Y PPY: 8 YOUR MOTORS! 
° oge ° Establish dated inte- 
6 If you are one of the fortunate operators using Utility Electric ® nance schedule. 
, . @ Check clearance, bear- 
es Power, you know what a worthwhile servant you have at your ings, contact fingers, con. 
. ‘ . . rol equipment, 
. command. For the sake of victory, use it intelligently and safe- distribution transformer. 
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DUAL COMPLETION 


Requires a 


GOOD CEMENT JOB 


























Use 





| WALL CLEANING GUIDES 


The advantages of 
dual completions, in- 
cluding the large sav- 
ings of steel, increased 
production, etc., indi- 
cate an increase in 
this type of comple- 

tion during the pres- 
ent emergency. 

The first require- 
ment in a successful 
dual completion is a 
good cement job. A 
good cement job is 
one where the set ce- 
ment entirely fills the 
annulus and is in 
bond with the forma- 
tion to maintain oil, 
gas and water in 
their original position 
and to prevent the 
migration of any fluid 
behind the casing. 

B and W Wall 
Cleaning Guides, 
placed as shown in 
the diagram through- 
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sure the proper place- 
ment of the cement 
slurry in bond with 
the formation. 
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3545 CEDAR 
LONG BEACH. CALIFORNIA 











TELEPHONE: LONG BEACH 4-8366 


GULF COAST 
1105 COMMERCE BUILDING 

_ HOUSTON, TEXAS 
TELEPHONE: PRESTON 9783 
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out the sections to be | 
produced, scratch off Y 
the mud cake, center f LIN 
the casing, and in- > 
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E. S. Dulin, president, Mrs. Hassie Ramey, and 
“stars” 


“For meritorious services on the pro- 
duction front” during the last six 
the War Department has 


awarded to Byron Jackson Company 


months, 


Los Angeles, California, the “star” to be 
added to the two Army-Navy Produc- 


SS 


Successful Byron Jackson Adds Star to memes — — 


SON: 





William Powell proudly display flags with 


awarded for continued production achievement. 


tion Award “E” Flags presented to this 
concern in August, 1942. The two Los 
Angeles plants, which previously pro- 
duced oil-well tools and centrifugal 
pumps, were recognized separately with 
a dual flag presentation last year, the 
first of its kind for war production. 





Klumpp Made Director 
American Meter 


American Meter Company announces 
the election of John B. Klumpp to its 
board of directors. Klumpp brings to 





JOHN B. KLUMPP 


the American Meter Company directo- 
rate experience gained in a long and dis- 
tinguished career in the utility field, be- 
ing recognized as one of the outstanding 
gas engineers in the country. 

After graduating from Stevens Insti- 
tute of Technology in 1894 with an 
M.E. degree, he was employed by the 
United Gas Improvement Company and 


THE 


remained with that organization in va- 
rious engineering capacities until 1929, 
at which time he resigned to engage in 
private practice as a consulting engi- 
neer. 

Recently he has been engaged in en- 
gineering work in connection with the 
supplying of gas to the Army bases in 
and near Tampa, Florida, and by the 
United States Navy in making a survey 
of numerous large oil-fired installations 
in converting them to the use of coal. 


PATTERSON 
BALLAGH 


CORPORATION 


Los Angeles Houston New York City o 
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Merrill Davis 
Passes Away 

Merrill N. Davis, executive vice- 
president and secretary, Dresser Man- 
ufacturing Company, Bradford, Penn- 
sylvania, who died recently, was a New 





MERRILL N. DAVIS 


Englander by birth, having been born 
at Millbridge, Maine, January 10, 1886. 

When 15 years of age he went to 
Boston, obtained employment with 
Henry K. Barnes, and after two years 
went with the Empire Rubber Man- 
ufacturing Company as a clerk. Two 
and one-half years later he became con- 
nected with the B. F. Goodrich Rubber 
Company, as a correspondent. Later he 
served as Maritime Province and New- 
foundland representative for the com- 
pany over a period of several years. He 
was then assigned by the company as 
special representative on oil and gas 
field mechanical rubber goods. He re- 
signed in 1916 to help organize the Rex- 
hide Rubber Manufacturing Company, 
later becoming vice-president and sales 
manager. After two years with this 
company he returned to the Goodrich 
Rubber Company. 


In August, 1919, Davis became asso- 
ciated with the Dresser Manufacturing 
Company, in charge of sales and adver- 
tising. In December, 1928, he was elect- 
ed a director of the company and on 
December 10 of that year when the 
company was re-organized he was re- 
elected a director. On January 3, 1929, 
he was made vice-president and in May, 
1932, was given the additional title of 
secretary. 





N. W. Stirling to WPB 


N. W. Stirling, head of the Heat 
Transfer Division of The M. W. Kel- 
logg Company, has been appointed, on 
a consulting basis, Production Director 
of the Heat Exchanger PAW of the 
WPB. Stirling was formerly president 
of the Tubular Exchanger Manufactur- 
ers Association. 
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Bronze “Renewo” 


200-300 Ib. S.P. 





Bronze Regrinding 
200-300 Ib. S.P. 





Bronze Gate 
Double Wedge Disc 
125-150 Ib. S.P. 





Iron Body 
“King-clip” Gate 
150 lb. S.P. 





Bronze “N-M-D” 
Non-Metallic Disc 
150 Ib. S.P. 





Iron Body “Ferrenewo” 


150 Ib. S.P. 





Bronze Gate 
Single Wedge Disc 
125-300 Ib. S.P. 


Iron Body Globe 
125-250 Ib. S.P. 













Illustrated are a few of the many 
types of Lunkenheimer Valves 
helping to produce vitally needed 
equipment for the Army, Navy, 
Maritime Commission and Air 


Force and other war agencies. 


They’re part of the complete line 
of valves made by Lunkenheimer 
for every industrial process — of 
bronze, iron, steel and corrosion- 
resistant alloys—from tiny needle 
types to massive power-plant 
valves—for 125 to 2500 Ib. S.P. 


A further help is Lunkenheimer’s 
nation-wide distribution through 
leading supply houses. Wherever 
there’s war activity there’s a 
Lunkenheimer distributor serv- 
ing it. Ask for Catalog 78 and the 
Guide for selecting Valves. 


ESTABLISHED 1662 


THE LUNKENHEIMER CO 


—wQUALIT Y= 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 





EXPORT DEPT. 318-322 HUDSON ST, NEW YORK 





Iron Body 
Swing Check 
125-250 Ib. S.P. 





Bronze Regrinding 
Swing Check 
200-300 Ib. S.P. 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P 






BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
















































































Arm-and-Hammer 





All AKimSi RONG BROS. Pipe Cutters are 
made in all standard types. Each is a quality 
tool with hardened steel pins and _ rollers. 
“Saunder Type’’—hardened end of thrust 
rod bears on inserted hard steel block (double 
lite). In ‘‘Drop Forged’’ and ‘‘Combination”’ 
types, which take either 1 or 3 wheels, a 
replaceable hardened steel nut takes up 
thrust. In the “‘Barnes’’ type thrust rod 
threads through drop forged steel section. 
ARMSTRONG BROS. Knife Blade Cutter 
Wheels (smooth or knurled) have thin pene- 
trating edges that hold their keenness because 
they are machines from special vanadium tool 
steel, hardened and oil tempered. Fit all 
standard-make pipe cutters. 
Write for Catalog C-39a 


ARMSTRONG BROS. TOOL CO. 
The Too! Holder People" 

321N. FRANCISCO AVE CHICAGO, U.S.A 

Eastern Warehouse & Sales: 199 Lafayette St., New York 


For QUICK, ACCURATE TESTS 


Use CURTIN CENTRIFUGES 


No. 3420 

15 c.c. ma- 
eee 
Cranks and 
heads inter- 
change- 
able with 
100 c.c. ma- 
chines. 





Simple in design... Ruggedly 
built... Require no special care 
...-Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.1.M. Standard 
Method D-96-40 and A.P.!. Code 
No. 25 requirements. Fully de- 
scriptive literature upon request. 


W-H:C N«Co. 


HOUSTON Sx TEXAS 


170 






BROS. 





| 








Cc. R. Cox Heads Two 
U. S. Steel Subsidiaries 


The election of Charles R. Cox as 
president of the National Tube Com- 
pany and of Tubular Alloy Steel Cor- 


poration, has been announced by the 





CHAS. R. COX 


boards of directors of these two UV. S. 
Steel subsidiaries. 

Cox, who for the last two years has 
been executive vice-president of Na- 
tional Tube Company, will succeed Ben- 
jamin F, Harris, who recently resigned. 
Harris is now a consultant to Benjamin 
F. Fairless, president of U. S. Steel, in 
connection with war activities. 

Coming to the National Tube Com- 
pany from his position as superintend- 
ent of Babcock and Wilcox Tube Com- 
pany, Beaver Falls, Pennsylvania, in 
1934, Cox was employed at the Ell- 
wood Works, Ellwood City, Pennsyl- 
vaina, where he soon became general 
superintendent of the plant. In 1936, 
he was appointed vice-president in 
charge of operations, National Tube 
Company, with offices in Pittsburgh. 





Cameron Iron Again 
Honored by Navy 

An announcement has been made by 
the Navy’s Public Relations Office and 
Cameron Iron Works, Inc., jointly, to 
the effect that the Navy Board for Pro- 
duction Awards has granted renewal of 
the Navy “E” Award to Cameron Iron 
Works, Inc., Houston, Texas, which is 
the fourth such award made to Cam- 
eron during the last two years. 

Notification of the award was made 
to J. S. Abercrombie, president of Cam- 
eron Iron Works, Inc., by C. C. Bloch, 
Admiral, U. S. Navy (Retired) , Chair- 
man, Navy Board for Production 
Awards. 





Bathurst to Armed Forces 


William D. Bathurst, advertising 
manager for Clark Bros. Co., Olean, 
New York, has joined the armed forces. 
His duties with Clark have been as- 
sumed by John L. York. 
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PRODUCTS 


% FLOOR BOXES ®& WIRING SPECIALTIES 










“BULL DOG" 


PIPE 
OR 


CONDUIT 
HANGERS 


Convenient and adaptable for a wide 
range of work in refineries, mills, and 
factories. Made of high quality malle- 
able iron. Electro plated with cup 
point case hardened set screw, it holds 
with bull dog tenacity. Saddle turns 
freely for pipe to run parallel to beam 
or at angles. 

No. 470 to hang pipe !/2", 34" and |" 
to beams 34" thick. 

No. 471 for pipe I'/4," to IIA". 


"*BULL DOG"' 
INSULATOR 
SUPPORTS 


Ideal for fastening porce- 
lain and glass insulators to 
exposed steel framework— 
made of malleable iron. 
Jobbers inquiries invited. . .°. Price list 
and complete information upon request. 


aot 


s 





FULLMAN MANUFACTURING CO. 


LATROBE . . . PENNSYLVANIA 











NO DOUBLE TALK 


A Guarantee that Means 
Precisely What It Says 


Try Sand-Banum 


Entirely 
at our risk 
for 30 

60 

or 90 

Days 







**The 
Entirely 
Different Boiler 
and Engine Treatment"’ 


IT MUST 


perform to your satisfaction or you owe 
us nothing. No money in advance—not 
even shipping charges. It removes and 
prevents boiler scale and corrosion. 


We don't ask that you take our word 
for it. We will appreciate the privilege 
of having you prove to your own satis- 
faction that Sand-Banum constitutes 
outstanding conservation. Write today. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 
9 Rockefeller Plaza, New York City 
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Emsco Appoints 
New Officers 


Emsco Derrick and Equipment Com- 
pany announces the appointment of W. 
C. Kinder and C. L. Lamkin as vice- 
presidents of that company, effective 
March 1, 1943. 

Kinder entered the Emsco organiza- 
tion in June, 1939, as California man- 





yy 


W. C. KINDER C. L. LAMKIN 
ager of sales of the D + B Division. 
In January, 1941, he became assistant 
to the president and on March 1, 1943, 
was promoted to vice-president. 

Lamkin entered Emsco’s employ in 
April, 1928, in the sales department. 
On January 1, 1940, he was trans- 
ferred to Texas as manager of Emsco’s 
Houston plant. On March 1, 1943, he 
became a vice-president. 





C. S. Patton Heads 
Exchanger Association 


Cuyler S. Patton of the American 
Locomotive Company was elected presi- 
dent of the Tubular Exchanger Man- 
ufacturers Association at the annual 
meeting held in New York City. . 





CUYLER S. PATTON 


Patton has been prominent in the ac- 
tivities of the Tubular Exchanger Man- 
ufacturers Association for many years 
and has served several terms on its ex- 
ecutive committee. 

At the American Locomotive Com- 
pany, Patton is manager of sales for the 
Alco Products Division. 
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An Important Message to 


Teehnieal Men 


The war has carried the manufacturing 
age to a new peak! Production demands 
have created technical problems the like 
of which the world has never seen be- 
fore! The services of engineers are at a 
premium. Especially the services of one 
particular class—executive engineers— 
engineers with business training; engineers 
who can “run the show.” 


In these critical times, the nation needs 
engineers of executive ability now, today 
—not five, or ten years from now! The 
shortage of such men is acute—even 
more acute than that of skilled produc- 
tion workers. And company heads, aware 
of this situation, are offering high rewards 
to engineers who have the necessary 
training in industrial management. 


Golden Opportunity 
for Engineers 


In this new era, the engineer with 
vision and foresight has a golden oppor- 
tunity. He will realize that out of today’s 
tremendous production battles will 
emerge technical men who not only will 
play a major role in winning the war, 
but who also will be firmly entrenched in 
key executive positions when peacecomes. 


However, before the engineer can take 
over executive responsibilities, he must 
acquire knowledge of the other divisions 
of business—of marketing, accounting 
and finance. He has of necessity a vast 
amount of technical training and expe- 
rience. But in order to grasp the oppor- 
tunities that present themselves today— 
to assume leadership on the production 
front—he must a/so have an understand- 
ing of practical business principles and 
methods. 

The Alexander Hamilton Institute’s in- 
tensive executive training can give you 
this essential business training to sup- 
plement your technical skill. 





FREE help for engineers 


Ever since the war began, there has been an 
unusually heavy demand on the part of our 
technically-trained subscribers for the Insti- 
tute’s special guide on “‘“How to Prepare an 
Engineering Report’. Extra copies of this 
practical, helpful 72-page Guide are now 
available and, for a limited time only, will 
be sent free to all technical men who use the 
coupon at the right. 











134,000 men on the operating side of 
business have enrolled for this training. 
More than 37,500 are technical men— 
engineers, chemists, metallurgists—many 
of whom are today heads of our huge 
war industries. 

This training appeals to engineers be- 
cause it gives them access to the thinking 
and experience of the country’s great 
business minds. It is especially valuable 
to such men because it is basic, not spe- 
cialized—broad in scope, providing a 
thorough groundwork in the fundamen- 
tals underlying a// business. It covers the 
principles that every top executive must 
understand. It applies to all types of in- 
dustrial organizations, because all types 
of organizations are based on these same 
fundamentals. 


Business and Industrial 
Leaders Contribute 


The Institute’s training plan has the en- 
dorsement of leading industrialists and 
business men. And it is only because 
these high-ranking executives recognize 
its value and give their cooperation that 
such a plan is possible. Among those 
who contribute to the Course are such 
men as Frederick W. Pickard, Vice 
President and Director, E. I. DuPont de 
Nemours & Co.; Thomas J. Watson, 
President, International Business Ma- 
chines Corp.; James D. Mooney, Presi- 
dent, General Motors Overseas Corp.; 
Clifton Slusser, Vice President, Goodyear 
Tire and Rubber Co. and Colby M. 
Chester, Chairman of the Board, General 
Foods Corp. 


Send for 
“FORGING AHEAD IN BUSINESS” 


The facts about the Institute’s plan and 
what it can do for you are printed in the 
64-page book, “Forging Ahead in Busi- 
ness”. This book in its own right is well 
worth your reading. It might almost be 
called a handbook of business training. 
It is a book you will be glad to have in 
your library, and it will be sent to you 
without cost. Simply fill in and mail the 
attached coupon today. 





Alexander Hamilton Institute, Inc. 

Dept. 16,73 West 23rd Street, New York, N. Y 
In Canada, 54 Wellington St., West, Toronto Ont. 
Please mail me a copy of the 64-page book— 
“FORGING AHEAD IN BUSINESS” and alsoa 
copy of “HOW TO PREPARE AN ENGINEER- 
ING REPORT,” both without cost. 


Po 55 05040 on bensNesessawdeseswebenteun 
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The answer to 
THAT EXPLOSION ABOUT 


| 

















Who wouldn’t explode over the unnecessary waste 
caused by the corrosion of metals by sulphur, gases, 
salt air and humidity? And who wouldn’t keep on ex- 
ploding until an answer to the problem was discov- 
ered? Well, we have the answer to most cases— 


PARKERIZING. 


Parkerizing has a broad field of usefulness because of 
its simplicity, economy, adaptability and rust-proofing 
efficiency. It will not ball up or scrape off, does not have 
build-up, does not cause warping, is absolutely uni- 
form, is highly wear resistant, has long life and pro- 
vides a finish of very pleasing appearance. 


Being a chemical process, rather than electrolitic, the 
processing of hidden surfaces is as complete and effec- 
tual as outside surfaces. Being integral with the metal, 
it does not build up an outside coat and this fact per- 
mits maintaining manufacturing tolerances and limits. 


Your investigation of Parkerizing is invited and, if you 
desire, we will be glad to process samples. 


P. S. If your problem involves wearing metal parts, 
check into Parco-Lubrizing which prevents galling. 
HOUSTON, TEXAS 


Licensed Processor for 


PARKER - RUST - PROOF CO. 


111 N. SAMPSON C. 7136 


Parkerizing 


is a chemical treatment 
for iron or steel, re- 
sulting in a surface 
that can be stained, 
oiled, waxed or paint- 
ed and is substantially 
resistant to rust. 


Bonderizing 


is a chemical treatment 
for iron, steel or zinc 
that insures cohesion 
of applied coatings of 
paint, enamel or lac- 
quer, resulting in long- 
er lived, rust-resistant 
finish. 


Parco Lubrizing 


is a chemical treatment 
for iron or steel fric- 
tion surfaces, in me- 
chanical assemblies, 
that improves bearing 
properties, retards wear 
and galling. 











Book ‘Reviews 








The Amazing Petroleum Industry, by V. A. Kalichevsky. 
Published by Reinhold Publishing Corporation. Pages, 234. 
Price, $2.25. 

A book written in language easily understandable by the 
layman, “The Amazing Petroleum Industry” briefly and 
clearly highlights the story of petroleum. It is an interesting 
and non-technical resumé of what petroleum is, what it does, 
how it is obtained, transported, and how chemists have learned 
to extract from it gasolines of super-performance by the 
“cracking” processes and the derivation of essential byprod- 
ucts. 

According to Kalichevsky, the “book has been written in 
answer to the demand for a brief popular outline of the exist- 
ing petroleum manufacturing processes. Such an outline 
should be of assistance to college students, to young engineers 
beginning their careers in the petroleum industry, and to per- 
sons already connected with it, but not directly engaged in 
production or refining of oil. For these reasons the discussion 
is presented in an elementary form, omitting technical de- 
tails.” 





Cameron Iron Acquires Owner- 
ship of Abercrombie Pump 


According to an announcement by E. L. Lorehn, vice-presi- 
dent and general manager of Cameron Iron Works, Houston, 
Texas, the Abercrombie Pump Company has been purchased 
outright by Cameron Iron Works. 

The Abercrombie Pump Company is well known through- 


| out the oil industry, having manufactured fluid-piston slush 


pumps, mud line pressure gauges, shear-relief valves, and sev- 
eral other products for the oil industry for many years. 

All products heretofore manufactured by Abercrombie 
Pump Company will now be manufactured and marketed by 


, Cameron Iron Works. 


ELECTRICAL EQUIPMENT COMPANY © 





< 
Chicago Bridge Wins Award 


The Pacific Coast yard of the Chicago Bridge and Iron Com- 
pany at Eureka, California, received the Army-Navy Produc- 
tion Award for outstanding performance in wartime construc- 
tion. 

Commander Harry A. Shawk, Commandant of the Eureka 
Section Base, represented the U. S. Navy and made formal 
presentation of the award. Lieutenant Colonel Donn Austin, 
Cavalry, represented the Army and presented token pins to 
employee representatives. Charles S. Pillsbury, vice-president, 
accepted the award on behalf of the company. 














Conserve your equipment to bring 
Victory closer! And start with the 
best equipment you can get. For cable- 
system drilling and fishing, that means 
SPANG “Higher Standard” CABLE 
TOOLS. Available at supply stores. 


SPANG & COMPANY 


BUTLER, PA. 
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J. R. Jarvis of Lone Star Gas Passes Away 


J. R. Jarvis, general superintendent of gasoline plants for 
the Lone Star Gas Company and the Lone Star Producing 
Company, Dallas, Texas, passed away March 27. 

Jarvis, a graduate in chemi- 

Gh > cal engineering from Texas A. 
“4p and M. College, went to work 


the Galveston Gas Company 
and the Texas Power and Light 
Company. His first work with 


sistant at the Petrolia Plant. He 
was placed in charge of the 
plant a year later and in 1924 
was made supervisor of all gaso- 
line plants. 





J. R. JARVIS A pioneer in the gasoline in- | 


dustry of the country, Jarvis at 
the time of his death was serving as vice-president of the 
Natural Gasoline Association of America, which organization 


he helped to found. 





Los Angeles Nomads 
Hear Talk on Japan 


A musical program and a talk on Japan were the features of | 


the regular monthly dinner meeting of the Los Angeles Chap- 
ter of Nomads held in Los Angeles, March 10. The meeting was 


called to order by the retiring president, W. F. Bettis, who in- | 


troduced the new officers. The president then had Billy Mc- 
Graw stand and take a bow for the excellent poems he has been 
writing for the Flying Carpet, the official publication of the 
Los Angeles Chapter. The meeting was then turned over to the 


new president, Henry Pullman, who, after taking over, intro- | 
duced the master of ceremonies for the evening, Earl Daniels. | 


The M. C. first introduced Dr. Kenneth Walker who pre- 
sented a singing program based on the radio program “Sing to 
Win”, which he originated and conducted for many months 
over a national hook-up. 


After the musical number the master of ceremonies pre- 


sented Dick Atkinson who had delivered an interesting speech | 


on Russia at a previous meeting. After a few brief remarks on 
the current European situation Atkinson introduced the 
speaker of the evening, R. J. Purdy. 


The subject of Mr. Purdy’s talk was “Japan’s Government 


of Her Colonies.” The speaker had spent a considerable period | 
of time in Japan, Manchukuo, Korea, and the occupied portion | 
of China before Pearl Harbor, making a study of the Japanese | 


and the way they treated conquered territory. 


A large number of guests was present at the meeting among 
whom was Ray Dudley, Regent of the Houston Chapter. As 
usual there were several men from oil countries outside the 
United States, including Phillipi Gordon of Kern Trinidad Oil- 
fields, Ltd.; Charles Bridgewood and C. H. Harrison of U. B. 


O. T. from Trinidad, and Sherman L. Pease, who was formerly | 


with the Shell interests in Trinidad and later in Roumania. 





Keuffel & Esser Receive 
Fourth "E" Award 


Keuffel and Esser Company, Hoboken, New Jersey, man- | 
ufacturers of precision instruments and equipment for engi- | 
neers, draftsmen, and architects, have received their fourth | 
“E” award—the Army-Navy Production Award with three | 


stars. They are one of the first companies in the country to 
receive a fourth award. 


THE PETROLEUM ENGINEER, April, 1943 





for Lone Star in 1918, having | 
previously been connected with | 


Lone Star was as laboratory as- | 






or a Big Job 


“BIG INCH” —the world’s mightiest petro- 
leum highway — needed gates that would con- 
trol and direct its daily 300,000-barrel flow of 
liquid traffic. Ludlow Valves — mighty, them- 
selves, yet mechanically simple and smooth in 
operation — got the call because that’s the kind 
of responsibility that Ludlows have always spe- 
cialized in. 

War emergency — yes, but just another job 
for Ludlow Valves. They’ve been doing their 
daily duty throughout the petroleum industry 
for scores of years with maximum service and 
minimum maintenance. They’ll continue to do so. 


THE LUDLOW VALVE MFG. CO., INC. 
TROY, NEW YORK py.ns 


Construction Features’ Self-releasing 30° angle 
wedges and free-floating gates, self-adjusting to seats, 
afford smooth, trouble-free performance, long service. 
Rings are cleaned throughout stroke action. Gates are 
wedge-locked directly opposite ports and completely 
unwedged before raising. Ample tolerances provide easy 
action. Simple construction permits easy replacement 
of parts. 


i 
LupLow °s® 
VALVES — 
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WE MUST NOT 
WASTE IT 













































Guiberson Catchers 


PREVENT THE LOSS 
OF PRICELESS STEEL 


We cannot, we will not, we MUST 
not risk the life of tubing made of 
precious steel. And yet all produc- 
tion history proves that such loss 
CAN occur—either through part- 
ing, overloading, faulty threads 
and now also through enemy 
action. . . . For 22 years the 
GUIBERSON CATCHER has been 
the industry’s accepted safeguard 
against this hazard — swift and 
positive protection at a time when 
the loss of the tubing may jeop- 
ardize the entire well. . . . See 
Composite Catalog or write for 
details. 


THE GUIBERSON CORPORATION 
DALLAS, TEXAS 
Export Representative: |. FRANK BROWN 
30 Rockefeller, Plaza, New York City 
Colif. Distributor: W. R. GUIBERSON CO. 
723 East Gage Ave., Los Angeles, Calif. 





























Now supplying critical materials to the 
Army, Navy, Marines and Army Air Forces 






















LIFE EXTENSION SERVICE FOR OIL WELLS 
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COLD STEEL- 


BECAUSE HE NEEDS IT 
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War-Time Conference Held by A.P.I. 

Because of war conditions, the usual Spring Meeting of the 
Pacific Coast District, Division of Production, American Pe- 
troleum Institute was converted to a War-Time Conference 
held in the Biltmore Bowl in Los Angeles, March 23. The meet- 
ing was preceded by a dinner and consisted 
mainly of an address by Herbert R. Galla- 
gher, director-in-charge, District 5 Office, 
Petroleum Administration for War, and of 
a Symposium on the ‘Procedure for Sched- 
uling California Crude Oil Production 
During War Time.” 

After the dinner, Ernest K. Parks, chair- 
man of the Pacific Coast District, called 
for reports of the Kettleman-Coalinga, the 
San Joaquin, and Los Angeles Basin Chap- 
ters, which were read by J. C. Reaves, 

H.R..GALLAGHER George O. Suman, and Fred P. Miller, re- 
spectively. The treasurer’s report was read by W. G. Corey. 

The annual election of district officers and advisory com- 
mittee was held and the following men 
elected: 

Carlton Beal, chairman, Pacific Coast 
District; D. S. Kilgour, secretary; W. G. 
Corey, treasurer. 





Advisory Committee—Ernest K. Parks, 
chairman; Carlton Beal, ex-officio; L. L. 
Aubert, A. H. Bell, L. A. Cranson, L. C. 
Decius, John F. Dodge, E. G. Gaylord, E. § 
B. Hall, R. P. Huggins, Wm. Keck, Jr., 
W. N. Lacey, R. D. Montgomery, R. C. 
Patterson, E. E. Pyles, B. H. Robinson, J. 
B. Sutherland, E. P. Tallant,C. P. Watson, CARLTON BEAL 
D. K. Weaver, J. T. Wood, and H. T. Wyatt. 


Death Takes R. M. Clark 


Robert Myron Clark, owner of the Owensboro Tool Com- 
pany, Owensboro, Kentucky, who died recently, was born 
March 29, 1882, at Beverly, Ohio. He worked for the Leidecker 








, Tool Company, Marietta, Ohio, for several years, then went 


to Burma in 1906 for the Burma Oil Company. Was super- 
intendent of the machine shops at Yenangyat and Yenangy- 
aung oilfields until 1926, when he retired, returning to the 
United States. He went to work for the Magnolia Petroleum 
Company at Duncan, Oklahoma. In 1929 he went to Owens- 
boro, Kentucky, where he established the Owensboro Tool 
Company. 

He is survived by his widow, Dorothea, a daughter Ellen, 
a son Harry who is an ensign in the Navy, and a grand- 


daughter, Lou Ellen Clark. 












McCollum and Schorp Promoted 

L. F. McCollum, until recently president of The Carter Oil 
Company, Tulsa, Oklahoma, has assumed new duties with 
the Standard Oil Company (New Jersey) of which Carter is 
an afhliate. Oscar C. Shorp, formerly vice-president of Carter, 
has been advanced to president. 

McCollum will make his headquarters at 30 Rockefeller 
Plaza in New York City and will become assistant to C. H. 
Lieb, also a former Carter. president and now in charge of all 
producing operations of subsidiary companies of Standard Oil 
Company (New Jersey). 





Electroweld Steel Corporation Sold 
Talon, Inc., Meadville, Pennsylvania, makers of Talon Slide 
Fasteners, recently purchased controlling interest in the stock 
of Electroweld Steel Corporation, Oil City, Pennsylvania. This 
purchase involves no change in management. 
Production of tubing will continue in the Electroweld plant 
at Oil City, and no product changes are anticipated. 
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put CLEVELANDS' on THE WAR EMERGENCY PIPELINE 








JOBS: ++ ud Beat “he Ditching Schedules 
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With the increasing demand for 
oil to meet war emergencies more 
pipelines, of necessity, will be 
built.e¢ Here, even more than on 
ordinary pipeline construction, the 
demand is for equipment with 
‘ Speed, Endurance and Low Cost 
Operation. ¢ That's exactly where 
“CLEVELANDS”, meeting fully these 
requirements, fit into the picture 
for the ditching jobs. e All ‘round 
performers, geared to the job, 
“CLEVELANDS” are delivering 
maximum performance on a multi- 
tude of War Emergency projecis. 














20100 ST. CLAIR AVE. “Pioneer of the Small Trencher” CLEVELAND, OHIO VW 


@ THE CLEVELAND TRENCHER COMPANY ‘Yow 
“CLEVELANDS’ Save More...Because they Do More 








MAKE YOUR OWN 


CUTTING TOOLS 


with the new 


COLMONOY 
W C R ALLOYS 


Bridge the gap between high 
speed steel and the carbides. 
Reclaim old, and make new 
cutting tools by welding. The 
process is simple. 


To fabricate a typical tool 


1. Undercut carbon steel 
shank, leaving a fillet for 
ease in welding. 

2. Fill undercut, using ordi- 
nary hard facing welding 
procedure. 





ENSIGN Corburetors for Natural Gos, Butone- 
Propane and Gasoline are playing an important 
part in the Victory effort. We ore proud of this 
fect and ore devoting ovr modern facilities and 





long experi to the ful pletion of 
this assignment. Helping to win the war is our 
chief duty at this time. 


3. Hot wipe, to approximate 
shape, to save grinding. 

4. Wet grind, using silicon 
carbide rough and finish 
wheels. 

WRITE FOR LITERATURE 
Immediate delivery of all 
grades of W C R Alloys at 

all branches. 


However, ENSIGN Carburetors for Natural Gas, 
Butone-Propone and Gasoline are still ilob! 
for uses not directly connected with the wor 
effort. It may take us a little longer than usual 
to supply the d d for b s, but quick 








delivery of emergency ports is assured. 





Now, as always, ENSIGN is unoqualed for effi- 


WALL-COLMONOY CORP. | "zea" 


720 Fisher Bldg., Detroit, Mich. 
Branches in New York City, Blasdell, N. Y., Chicago, 
Tulsa, Los Angeles, and in Canada 





Prepore, NOW, for post-war 
di ds. Our competent engi- 
neering stoff is at your service. 





































































SPERRY-SUN 
Leader in Its Field 





Since the discovery of the first oil 
well there have been many important 
production developments — among 
which Surveying Devices and Services 
mentioned below are recognized as 
outstanding contributions to the in- 


H-K Single Shot 


M-M-O Bottom Hole 
fOTiT-yalielitedal 


K-K Whipstock 
Polar Core Orientation 


SYFO Clinograph 
E-C Inclinometer 
H-K Inclinometer 


SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, PA. 


HOUSTON, TEXAS LONG BEACH, CALIF. 








Moser Measuring Machine 


ELIMINATES SCARCE MEASURING LINES 
WORKS OFF SAND LINE 


Good Delivery .. . Ask Your Jobber 


Moser Manufacturing Co. e Kane, Pa. 


CASING HEADS + PUMP JACKS + OIL COOLERS » STUFFING BOXES 
* CASING CLAMPS 

































MEETINGS 








California Natural Gasoline Association, Monthly Meeting—May 6, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. 


Natural Gas Management Conference—April 28, Gibson Hotel, Cin- 
cinnati, Ohio. 


American Petroleum Institute, Division of Production, Southwestern Dis- 
trict—April 29 and 30, Rice Hotel, Houston, Texas. 


Petroleum Industry Electrical Association, Annual Meeting—May 5 and 
6, Houston, Texas. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—May 6, 7, and 8, Baker Hotel, Dallas, Texas. 


Independent Petroleum Association of America, Midyear Meeting— 
May 7 and 8, Jefferson Hotel, St. Louis, Missouri. 


American Petroleum Institute, Mid-Continent Section, Division of Produc- 
tion—May 20 and 21, Tulsa, Oklahoma. 


Society of Automotive Engineers, Diesel Engine and Fuels and Lubri- 
cants Meeting—June 2 and 3, Carter Hotel, Cleveland, Ohio. 





National Supply Announces Changes 


Allen P. Colby has been appointed advertising manager of 
all divisions of The National Supply Company, whose execu- 
tive offices are in Pittsburgh, Pennsylvania, and general sales 
offices in Toledo, Ohio. R. M. Sylvis, formerly advertising 
manager of Spang-Chalfant Division of National Supply Com- 
pany, has been appointed assistant advertising manager, with 
headquarters in Pittsburgh. Colby is vice-president in charge 
of membership, National Industrial Advertisers’ Association. 


Colby has been advertising manager of the oil field division 
at the Toledo plant. His headquarters will remain in Toledo. 


Meldrum and Fewsmith, Inc., Cleveland, Ohio, has been 
appointed to serve all divisions of the National Supply Com- 
pany, with Clifford A. Kroening, vice-president as account 
executive. 





Purchases Manufacturing Firm 


Melvin L. Smith has purchased control of the Moser Man- 
ufacturing Company, Kane, Pennsylvania, and an entirely 
new management has been set up. 


The new president is Melvin L. Smith, founder of the Mel- 
vin L. Smith Laboratories, Kane, manufacturers of electronic 
equipment. Smith is a former production and design engineer, 
a graduate of Penn State College, formerly production en- 
gineer of the War Production Board, and still represents in- 
dustry on the Industry Advisory Committee of the War Pro- 
duction Board (Miscellaneous Minerals Division) . 


The other officers are secretary, R. C. Kreitler, plant super- 
intendent of Melvin L. Smith Laboratories; vice-president, G. 
William Knapp, tool designer of the same firm, and vice- 
president, E. C. McDade. 





Jack Daly, Jr., Receives Wings 


E. J. “Jack” Daly, Jr., recently received his wings and a 
commission as lieutenant in the Army Air Corps at Lubbock, 
Texas, and has been assigned to the Air Transport Command 
at Del Valle Field, Austin, Texas. He is the son of E. J. Daly, 
Sr., Gulf Coast representative in Houston, Texas, for Wick- 
wire Spencer Steel Company. 
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For Trucks That Must “’Take It” 


and Pumping 
Rigs, Too » » 


Newly developed facili- 
ties required to meet the 
exacting needs of the 
world’s toughest customer 
for power transmission 
control in heavy - duty 
trucks, tractors and other 
war machines, have pro- 
duced more rugged and 
DEPENDable types and 
sizes of 


ROCKFORD 
CLUTCHES 


and Power 


TAKE-OFFS 


With men staking their 
lives on the reliability of 
power transmission, all 
“maybe” has been en- 
gineered out of power 
units going into war ma- 
chines. And one day, 
this new degree of rugged- 
ness and dependability 
will help improve oil field 
prospecting,drilling, pump- 
ing, hoisting, current-gen- 
erating and back-filling 
equipment. 





There is no priority on 
planning. Now, when you 
are designing your post- 
war models, is the time 
to let our engineers give 
you the benefit of their 
war - gained experience. 
Their recommendations 
will help you specify 
clutches and power take- 
offs that will give your 
peace - time equipment 
competitive construction 
advantages. 





SEND FOR THESE HANDY 
BULLETINS ON POWER 
TRANSMISSION CONTROL 


Show HOW d Lge 
saving adva 

ROCKFORD ¢ CLUICHES 
and Power TAKE-OFFS 
improve the efficiency and 
economy of power units. 
Give capaci.ies, dimen- 
sions, shaft sizes, types of 


a Ms bearings and other speci- 


fications. 





Rockford Drilling Machine Division aioe 
1303 Eighteenth Ave., Rockford, Illinois, U.S. A. 
Ss ROCKFORD INDUSTRIAL CLUTCHES FOR SUPERIOR AND 


, oil 
Machine Tools \ Process Machinery | Farm Implements Materials Handlia Earth Movers liye ce Mac’ a Power Units 4 


|| Be |S 
Par 


Pullmore Multiple-Disc Clutches + Over-Center and Spring-Loaded Clutches + Power Take-Offs 





1 









in a SINGLE CYLINDER 
ENGINE? 





AIR-COOLED ENGINE 


No Wisconsin Engine, so far as we know, has ever 
had a case of “Bearing Failure.” Basically, this is an 
end result of using Timken Roller Bearings at both 
ends of the crankshaft. Normally, small engines 
are not provided with this safeguard . . . but every 
Wisconsin Engine, whether single cylinder or 4 Cyl.; 
Thp. or 35 hp., has this heavy-duty service protection. 


This is a typical example of Wisconsin Air-Cooled 
Heavy-Duty Engine design and construction... 
geared to maximum utilization of power-operated 
equipment. 


YI 







ae pe: 7 
WRITE TO / 
SALES CO. 

S10 ATLAS BLOG, TULSA, ORLA 
Mc BLOG HOUSTON, TEXAS 
ONL FIELD DISTRIBUTOR FOR 

WISCONSIN ENGINES AND 
ALL TYPES OF UTILITY UNITS 


4 











ISCONSIN MOTOR 


men 
ee 
Corporation 


MILWAUKEE, WISCONSIN, U.S.A 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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> Because of the unique turbine design of Westco 
Pumps, a single-stage Westco will continuously 
supply high operating pressures that would require 
a two-stage centrifugal pump. Thus, Westcos save 
on first cost...on operating cost...on maintenance! 


> Westco operating characteristics are such that 
additional outlets can be handled with decreasing 
horsepower requirements... whereas centrifugals 
would require additional power to maintain operat- 
ing efficiency. In this way, Westcos reduce both cost 
of expansion and cost of operation if future addi- 
tions to system become necessary. 


> Westco’s renewable liner feature eliminates need 
for an entire separate pump assembly for safe stand- 
by protection. By simply keeping an extra liner as- 
sembly on hand, Westcos can be quickly and eco- 
nomically renewed at a fraction of ordinary cost. 


of peak performance at Hy low i lation and operating 
Y pump equipment. Ask your Westco dealer — or write direct! 


t 
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WESTCO-POMONA PUMP CO. @ '/// 
DIVISION OF JOSHUA HENDY IRON WORKS 
2621 LOCUST AVENUE, ST. LOUIS, MISSOURI 
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One of 
us I$ 
wrong! \— 


You think, unless you now use JENSEN JACKS, that 
you know a better way to pump a well. 





But we have made JENSEN pumping equipment and 
have compared it with other pumping equipment for 24 
years, and we think you are wrong. So do many of the 
best producers in the country. No man likes to have his 
judgment questioned and we aren't questioning yours. 
But we do suggest that you investigate. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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WEIGHT INDICATOR 


POINTS 


Brass and bronze— 
important ingredients 
in Martin-Decker Indi- 
cators and Gauges— 
have got to be right to 
give you the ultimate 
in instrument accu- 
racy, ruggedness, long 
life. So... to take no 
chances on brass parts 
having ‘‘pin holes,’’ 
scale inclusions, etc. 
... all castings are 
made under Martin- 
Decker's close super- 
vision and control at 
one brass foundry. 
This insures HIGHEST 
QUALITY and uninter- 
rupted service of the 
Martin-Decker instru- 
ments you use. 

Matter of fact, sim- 
ilar control of steel... 
rubber... aluminum 
...copper...and 
other important mate- 
rials plays a big part 
in giving you the finest 
of instruments for any 
weight or pressure con- 
trol job on the rig. 


MARTIN-DECKER CORP. 


LONG BEACH, CALIFORNIA 


A. F. McQUISTON, BAKERSFIELD, CALIFORNIA 
REED ROLLER BIT CO., HOUSTON, TEXAS 
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